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**4 ?l agi# 4 |#Wir*J if*!,?*, mm§ lh*l «ll «w 

1 »w> 4 * <« Jk 1 - l*i- *wj»| f 1 * l!‘<* i '4 tt* fat 

! s#.l(fp ** PA k/i »4>.^w 1* *jr«| *f«| 

TV Wl A mil sfc lJh»r jjajim*#4»nsf 
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TV wis 4 i</i i^Ann.U^nt iV «\tW , Bi ##% 
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*.l,«r «M * «*,| #'•«'<1 Sjbf 'f-. i silirwun jsOVla-'CT • Kw fa 
user .J ?V Viwl livai! fl'jiNWfl 

*4 1>jr m|<«w ft, wW <• ifrTiTfr* :rs" **wj ^Vit it 

i*r t V liiifaij i?> lift SiWstJ <u4bi&tfyi tislli 

liV m'f-s^ii 

vl iisf Stilfji-'SSj -4 ifei* Iw4 )** tift »#V 
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«4 '4i mM $*mmm •■a.srtiV - ? !>*r w<i#I 4 l,«r?r,. s*.»#p;|f4 t«f 

ttitf’fS'l* ® i f.,wl* !.*’>: c Iunrts 9t*ih fc' 4 ,toV# ^ 

tfiWli* «fe ift* 4<-’ fewCi iSSlfci* lIsffdWfll'Yi* rwKJ’Arfthkf IV 
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I-** i ir%»t«n4 !Ts!«*4‘ rVfS"r ?|i«re Jw4 wl'.lalWi 

I* 1« ?*#'*r43| *fi4 Ifct -'iVs'l Ij-wf# it,ffstf-ai® ® 

i« i.*js V*#*tr«4 <*>• .vT! IMim j'Xi'w'lw* <V« *»<4 i=l ^V’siS' 

!Iff *t|r% -4 JM'fwMAigir # 
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pica worfd Asm net i»f»w* iW sf*® vp*- 

mdwMsial; tiw* irairodiwf bnw#» «*# »»*'*&, «* ^ «*-*# * 
learn* it, to III# foBjptrtt »«ff*I md «w &* « * * •■•»•-«■*» 

of hrinfgtag wtte out «f *f»|if»sy TV «w» •#» **v«j ** ‘.v 
world * bog fa* ti«*‘ W*» V mm*d md *** 

abb to tm cwtinttot »a ohm* *4 *hi*t *«* *r*«w. *M 
order to iw world of wsterW 

mm tfwigh its* pit#* ««!»* iw®«# m ***** 

■teAif of ftiiUuoHif bona**** tVy V**# iw»® 

with their »»li*rtfcs d *k*m> md ,awtomd f**-.# 

It k important ter ifcr> Urnkm *mm «*» to 1.## to toi* 
stock el tils Miffs r»i*ttv* to tV* V tow to*, j.* 

comet and imltigc lib airw*. md to 'to*#*#* S * 1 m -tit -t, 
wfaat fas* auhjjrrt uppmm to V- «kI #k*t *<s wiurf? » ?V» 

book 1ms tom written in m<A** ?« 4*wmV 
** and ch»»rtif*ti» of «iiSi®rfr, mA U 4 i«to*e, 
its AfgMmomi and it* «nte iV 4 *?*„'■* i,w, 

was & tearber tmdkiwbuut* ito* fttwMwi f*%to** v <;v »to> 
Jed be will haw mtm lotrUsfmw Sifetstj i« 5 < it 

the attention of hi* pupil* Hi* tb» p?«wui* ».?m 4 
after mew exact niMnbrr tibem. bo» «*»<i« §*»$*"* 
more and mow *ywtem»l#• 4 er**v> te# »<i ** 

pnmfof atunlwr tdatiwpjasim, t*» *V»s 0*7 w »*4 

throughlong caouitin*#f taptuuaud rijwwwsmt-M*.* to fa-? 
their attention in tank* la ferw* to prri****® iw ?<• „•*,!*# 
*y*h 9 B is oaf* today, the ii^issato irtMioiowtopi to 1 n^* * to,? 
ww» prte <rf Um» #y*t«m, mrf to oh*t »to kww* v v«t»? 

live bb attoiitfo® to ofdd t« famm# v-ah 

i» ^ilem m t mmtAuttff, toj*** U* tWwwc. 

Btfawic# to much *rf tip iw«i smtiap &i»yi S«lfAttirtiif M» 
» wmpowt# *f uordatod AOfc and atowt? -fwwtfig'str **»<j 
Ransijiil irs *Ml#si 4 ,k 1# #w*4 

f»» if* pmmi fUmmofi* 1‘twi tip |»>|V rf : r«to v»m*5 
MllMf than what thf pipf *tw !4 'it^s «• sv *i« 

dfctworwrf ihi* Wi 4 »«• twrtMW i» to* 
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•!s»-c* V 4Sk» ■'#«&:f#■ far #4(8 

*» (A# y«!H» 5»?*Va A.«S 

!ft 'Hfcttijsji lit# tairtJf#* 4 « 

la- %|#jS.alli4 : m ii* *«f® fat «i*S* Vrtii 

*#«» ‘tfttfcMI* Ipfewifst 

'I M*%*A4*f l&* iR* %«',.«* *4 

■t;M4»|*r fpf'B'Sii-fi 

If %!#&4t:isi§ 4A*» ai, ♦'#, i%5w» art! 

■mi ft»- s <5-t%sf *f«tg 5 ft 1 1 . 

$ ill *hm& %• ‘AntH 

cl -lnl **4 %r a*fWW(i*g!| :J« 

flafe tt» ifMttifhltW*, 

4 l%m mmm 4 4i.l t»3 «*, 
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the bijoikvisw %* awt 

Tb«! aeithmetk’ that m> Imtk »n **fc**4* 

Jsa number »yrt«» that h«* I#*** rff«rM H '»■* »»» /n ' ri 
a king p«W of law inm my <•«* Uw**** K • 
to andtmtmd tfwrmiaMy mt pm»m* «*w»M *?«**». «i » 
dawimbSe to Saw a rr*«s«Mr $tnfmrnm*» '«» i&» h?m> 
nfap d isi®««l ifatoktajt *•*«« tmmm* omf 

wills aomt* of the »«s atrf* fi*m **'«-t«*«» Ig «*» «#» ^ 
itep*^a«' Iswm ibnw #frl| <m*l* teipiws^* to wr fwwM* 
highl y «jnp§« meow of mailwwwi*** 

TV artouA «rijp» 4 Its** 4 « 4 fKwrw 

MUSktol Unit W* 4® Bw» Iwmw , it » W-i m Ute »4«vm*vt»«* 
ttsat mtmmml mm mmtUm «f 4 r«# mv> Th*»* »»■ 

@wd«w», however, tha! tti mrn*%4 *i anw>»* **» 
closely (dated to ntf*>tk*w -in «tiwt h •«*%$ 

ttweaUaUy roumHK', not *b*t»w't tt* few! »*. ? .l»? ##«*&> 
of arts' pwpkt «*»“ ii«flrai»*43» ** l« 95**- ws>^ 4 <*•« 
early number wwrfjul*, #swl •*> *}*» fM m Utr i 
and eudw of pnmtUtt* tr»t*» 4 the 4*» »**« t.v 

tribn living in *«w part* *4 H»'.s*h u tv tu* i,*. 
8eft bland*. Africa, wwl AsM«»Jm, aArwsaxrw *«! «*** 
early eotw*|*l*. Vnm *rb ruAc*#'*”* *sw, $««'« i***«,i«i* 
th» ®iory of mmhn ■ km is !#*»* «m w* n ps-# 

Slid Sl the mw linn* *<• <".#* ras,nti? *m.> $*<A*-k* tv 
number syrtrm that if** homan w* h» A^*3f 
and that modern oinety new* «3I* (4 *k|#» 6 «* *i« 

ggluMd to taan>. 


I A'PtTiMrftCiMS tt» lijB.rMt 

Mmiliw wait lsf«i m a **afM 4 ite®» «J »**».'#»« ,/ 
Us«we lWtt®s, fipnw|w<«j im ian *si#. .-.nv* 

tw and wills Uw antumaJ* *lmat law. It* «**>».*u»^ W i-, 
l» alert to what *» t^feg m *&*m hm »s 4* s#a »wiw*?.y? 
sJsrt to »f» witis wkt!«r#f a*r*aimiw*3 h» %%»* 

<*vkte««* siww*, Umrieri, that inm * 

pwul of mm fe*» )dr»» *!«*»? uuUm m4 W 
«tmwtidtn*» *w *A a %tty «m$r m*t || w ««,« 


tif.'Sjii'i I't'lftSs# Mi* $|fvisg» i|s#5 

fcH(*uM ito this's ** ?f(#S <***»• 

’ijfS <1-8* lk® Jpfijfeifto *> <mmt* 5|8 

kmj* »s ik*si » nrff 

«» Mr to 4 m 4 




partly tppwto# tW wpwoww af It* tef«s* «INM #rw*|» 
that primitive imu fauf if w» mart t*» si*» r»pm> 

meat Look at there tbire pewp* «l 4** **■ 

want Uwm aft. ¥«w ran «Ss«ii^pi* a #r*»if9 • it^w* 
IRNtpt a«l a iwdMte*«tei $mp, But |«t §»» « 4 , md 
Just kw lisfjp jut there ffwipwf Hm trii taw map * 
wHtea of tfo4a»af «cl gnMtp «n4 ?4 liwsf wi*»*w <*»» v%. 
fe*» yw atop to fioont thnm; mere «tw*f mm* 

looklBg, ttott not rtwal U» #wrt «*«*: ttw» »*, «w pw 
number of data in rarh t *» If y«w «*» itw* tw-%dm* 
fttteapl to rasiraate a! «U imrimfy Uw *m*w 4 t h*m 



hw Mpfaw rout law twva $wM*4*e tm», <*h» t«%M to* 
count, who had m morn Im m4 *?*, #«* wm 

IwwM to Mtuoiy mpmmkn to gm* hm m tfewtrt 

lx vmp' Ihrt<w Wife.«» »» ,< U mm,,.. 

tta# «wy *m *«*,» <<»(„*. i, 

tte* m two todhrfetaaJ 


II. OWRNt km imr Korn l mM 
WMlf the primitive fesa» mm ra$s«N \% dm w4mm* %m» 
um of mA m fc» f«rf or gm^M lm «io ? v w 
thne for raSMtinn hut wMfe d yretmj * >0 „ w * 

3* “* r - ‘ «* * rri 1 ; 

rnuM^rn apta at «»#«§«, y* «i^ ^ ^ w?i , . 
wluaJfy wd 11 , grotty Hm u 

to «*>*»*» nprtaw, w a .;._ '; * * _■ 

“■**•» *>*« «• nqMMM Mtt u» m I ! . . 

■nIUMtiM*. M tW.ms, ,„ ; 

! .i »&$|W 


MS WMBM 1 grPftt lifftil #Wi4 i«P 'rj'isr'i44f'fe§ lit* fwtt 

Wstifif **«l tBWWijF, l»*»J %l r mtif uft# «f tel* 

*Srtti)Kg **!)>, I ;«m *1*4 il*rt ike t«r@ &mtp» 

ar:*f«. '****) mmrnf' *®4 tawM&r' mf*rtst»lir I? IWsjr W 
**•* «* vtvpwM ■fcv*ika$*<4 titeiiS mumlf Mm* M 



I l|v* «4 fit* rmj w«,$A* < lJy»S M|»«t »*» l» 

tlwaA *«** il«* »i 4 - s 'V«|ts«; 4 s wv *&*» f?wr|» nw 

Mm me td mm*» f 'mi* 41**# lis*S *»«#> »»$» « fwwM* 

«km <tmm » m mdmitd »!««* «*«S sfc*i* IM4 &*<r* f» ft Up 



mi «r ** mmm 


of sIImiI** mm falmte lwf»ft«t« » »«,.§ 

m §»§ m ibm mm mA mmf #$ il*w #*”?♦ ®» ;w.« #*• 

Mi p»«Ke»' «¥» #*■», I mtk «l *lww **» « 

mm t tli* mm i# *»4s mmtm 4 « *» <•»««» » *,**,* 

Tte Ma» a*b «*rit *j«ri * »*&■**♦««! «*«* ^,4 

tel* il i# its iv 

«% tadmM timifljto *4 tm 4*f» m mM*. ito <*, 
|w» *ed tt» 4 «t* 4 > 4 wt «!;*}€ m ** » 

If* f*« *4 , j «**# ' , * . , 

■wwd t« fe i» hfc mkd if m mmaS SI* 


the s*w*c4 few* Aw*!* ®«s4 1 # iii» i« fr Vi 4 44 *$, 
imk id h» 8mt A pimtrt*- 4*iA*r4 ***M *«4 m$ 
that b «wm4 ‘'utor"* «k**p' Isji t» i«*r« 

“WM**" m& "Bfimtsb' **l "* «h! *m 4&* 
tliit ho cswlj OASW'i, $fam Ita* » *$«***) » 84 'Si-afiJ'-i»ffi 4 * f,>! 
t»W to tl» lASM sltwfc* to IV *r»4 tfttftfcrMl I 

i» 4 k*p Ilf an* 1! V 4*4 ftMi V*..-* ^ f 3 
” llm ** * MMM hf hmi !,,i * , *** ,* ^ 

Btu&brr is ki# inrfc, b*mm» V t»4 «» awj **, ( * 
ll» Witifwfc 4 late «,«fi ftftj ■***»*« a.*: r*fcM ( ,* w 
NcmfMrM, tJu* sw' i4 wtv* 1 * %x*p ,4 
** wsfl ^ ^ * «»i«« - t, . 4 , 

^ TV - " 

*»?» had m pmmmm ««! iV ? w§ /r , ^4 ^ „ <f 

to 4 b 1 «d i»«,t ,te,«» w ti «, r . w 

ponfM. 


IV - «* "**■>«•»* 1 

^rsfwT, zr •"*-"■ ■* ,v 

v - f Z^Z ,‘ J * s 

ofaaothwffiwp j/| M r> " '' 

m.kTZt,T-’ - ■ '■• •■• *•••»• • 

Tw ^4ZtV>lgt& 



»r?3t W'f'J' 8 p 


a ii •« « W.ifcW it»f ft ft'u:,:,|-j «f «:j«rs 

<4 «§<#*» }l \fatti* 9 .,,*■^4 las, }#■ » 

♦I'sfJ 1 »*»«'* #V| 1fer< ftgjnft* 1 * Ml m'*t 5ji»» rmmMtttinitftft «4ftp. 
a-|K.'{«i^lft5»W tV * #iMf iV ■isfltr*j , » «i|»)Wnw! jl# 

V 4V 1#;'f fSiwsfui |l 3lw egartMfti IfWWjiref |» |# 
9w>*- "?**» 'I'lff '$».*• •ilat V 4'ft »«!*-. 1 #l , $t$*l fi |u>ftK| 

■sjwn*#"* * «# ^iii •fim't’vmi 

TV«- tv A.,;#>*%>% 'it#l 4 a 1*4^, d 

**i trij 1J-* m*’«* 'l*m' *®m 4 'ft* s#.* 

*iwi kr! few«»V i>‘ » <4 splits ttw ><4 

<4 ft -f sgl'l'i"? <r-*|’«9»tts«w| I*!*#* 

% f»| i'!••'?■:•; •»•< %$ rtpii,;,, tfaiurt m 

TV i.Vt w -a W.ftiV .* ,a : " 4 Hr - IS- ,>»>/ 4 i ,< ntftr f?v<0> fturtJj 4li*r 

ri" 4 < i# ';«&» Vis* 'ii.wif j* u ,(»f £irrt I •* 

?'».*$ iltfl-tf* V #•» *4a#‘ «r« «1 W'tMt l rftf 'dlVtr. aw«i iltkk .rffisls 
.-w,.; r IV sffW <4 \ktt g.»*V iitm fOTfiSftlsi» 

iWl* .1* Allis’. Jkiif*’-' ;A 4|.K 4 '>¥'„! if fl.ftffkH {l«Cft> < #»(•* * iSfeVf- 

4 ,»n n*v'% ?4 *'!■■ 4 

J V- h t j*r,fk» v it SI •A i/m ln4 ’/ j| >tf,0h ktsttif 

J*!i i M W» MW ®Sf »tnS> tsak 

;; tw 1»V®, 4ti 4 ii;j» ifltt® 1 mis4 

4,'tsts 1*‘3 H' t. i. ttHs n;■ '1/!A : w-AiS. $#<* 

»'«;S Mtt W WffStMMWW " -.*»■* *,*»»»>«!. t* liKjf'tuft. ttf l«J(# 

?sv. u «.< 


f’1«f ij *f |*t «t <#i>* P .V |: '»T>jg!f<r#iS llviiS w*# 

lnfBS|| »• .I*-V *•? 1 < Sir • 4'44 B*-,iPJJ ■T't.,f!»*f3 (Mitt| 

Sw-tMt ••# k J '»t f*-* J <£(»(! t **iV# «<if>wrf 

15,|i,*,»-*• |i !(34/Si-lt:^ !’■ 1r vli? £v(S •Ski*# UaSs.,#'.* JJttWXiSwd 

srj'vfet s-'fl <4 HJtJhJ f'J S 

- ' |/ 3 ■ 4 fc ri %, tin rt s ic**5 ij %p. 

It'jgtrt *, l Mi i* M.'S at "« ff?a>1 ■*•-?•» ff wae'si!*! **#■*!$$!, ito, 

1 / V k ■ tt 4 'tftt 4 V | jiiti'tth-'it t r 
'' .t"' :!"-; '‘V # tf W0^)4 '"V?u i 

5 ■ i ^ ;. 1 ii . ■■ >"M-1 * 



» *ksjj* d %bm> da* ******1 *«*< -a «*#*» *M** *••■ fe^V 
it » 8 MWMI 7 or H *x$m* a **b*s**swfe:« tfM 
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one, and finally compares the group with the group of tallies 
he has accumulated, he still is left with uncertainty. More 
than sensory experience is needed to clarify and make defi¬ 
nite the idea of the group. 

The foregoing observations need to be kept in mind, 
because the notion is prevalent that, wrapped up in the 
group, is the quality or characteristic that, when brought 
within the range of one’s experience, gives the idea of num¬ 
ber. Thus it has been stated that the child acquires the 
number idea 'five/ for example, by seeing five apples, five 
boys, five chairs, five pencils, and five of enough other 
things. Within a group of five objects, we are told is the 
‘quality of fiveness.’ Let the quality once be obeerved, or 
let it be experienced frequently enough so that this ‘quality 
of fiveness’ is abstracted a little here and a little there from 
enough groups of five, and the various modicums of ‘five¬ 
ness’ become generalized by the child mind into his idea of 
‘five .’ 3 It will be well, whenever one encounters such state¬ 
ments, for one to remind himself that primitive man did 
not begin to develop and to employ the idea ‘five’ with 
other ideas in counting until he had taken at least a step 
beyond his direct perceptual experiences. Man lived in the 
world, surrounded by objects that appeared singly and in 
groups of two, three, four, and so on, for a long time before 
he began to make a beginning in what we now consider the 
very primitive process of counting. 

Let the child have the number names, and associate them 
with the appropriate groups, ‘two’ with a group of two 
objects, ‘three’ with a group of three objects, and so on — 
we are advised — and he will eventually derive the appropri¬ 
ate ideas. Here, again, we must remember the limitations 
of mere experience, even when it is accompanied by appro- 

* E. L. Thorndike. The Psychology of Arithmetic (The Macmillan 
Company, New York, 1922), pp. 170-172. 
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CHAPTER II 

THE BEGINNING 0? COUNTING 


kMtmm 

1. The distinctions between counting and oilier primitive 
methods of studying group are brought out in stediw of ariy 
peoples, such as Conant’s. Chief among these dirtmctkn* 
are the following: 

(a) The first counting words were adjectives; that is, * dis¬ 
tinguishing’ words. 

(b) The first counting words were minted to each ettar 
in orderly sequence. 

2. A counting word serves the double prpw of fixing 
attention upon an object in a group both as a«»$t Individual 
item and also as belonging with all the object* that prernb* 
it in the counting; that is, it supplies both the ordinal and tho 
cardinal sense. 

3. Until such double-purpose words were invented, or 
their use discovered, the names of model groups could not 
become counting words. Such namea supplied only mMmd 
number, not the system inherent in ordinal number, 

4. A, word that might become a number name fe uwfew 
for the purpose without the accompanying idm that such 
use is possible, 

5. Counting was extended and new number names «n 
adopted as new number ideas were developed. 

6. New number ideas were developed by various methods 
of combining number ideas already acquired. Old number 
names were often compounded to form new number names. 

7. Such combination and compounding generally followed 
a system that had often been hit upon accidentally. 

8. The accident of the fingers served to fix the number 
base that was used most frequently for combination mid 
compounding, 

9. Though separate number names facilitated the da- 
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THE BEGINNING) OP COUNTING 


II, How Counting Began 

We may, perhaps, gain some notion of the rnsratiai that 
was lacking if we turn to a description of the activities of 
counting as they first began to develop: 

By the slow, and often painful, proew incident to the; at¬ 
tention. and development of my mental conception in a mind 
wholly unused to abstractions, the savage gropes his way 
onward in his counting from 1, or more probably from % to 
the various higher numbers required to form bis wla The 
perception of unity offers no difficulty to his mind, though 
he is conscious at first of the object itself ratter than of any 
idea of number associated with it. The concept of duality, 
also, is grasped with perfect readiness. This concept is, in 
its simplest form, presented to the mind m mm m the indi¬ 
vidual distinguishes himself from another prisms, though the 
idea is still essentially concrete. Perhaps the first glimmering 
of any real number thought in connection with 2 cornea when 
the savage contrasts one single object wish another ~ or, 
in other words, when be first recognises the pair. At firat the 
individuate composing the pair are; simply 1 this one,’ and * that 
one,’ or ‘this and that’; and his number system now halts 
for a time at the stage when he can, ruddy enough it. may be, 
count 1, 2, many. There are certain eases where the forms 
of 1 and 2 are so similar that on® may readily imagine that 
these numbers really were ‘this’ and ‘that’ in the asvapte 
original conception of them; and the name likeness, also tmn 
in the words for 3 and 4, which may readily enough have \mm 
a second ‘this’ and a second ‘that’ In the Ltuhu tougue 
the words for 1 and 2 are tin and tad, respectively. In Komk 
we find ngroka, 3, and ngraktt, 4; in Kolyma, niyakh, 3, and 
niyakh, 4; and in Kamtschatkan, tmk, 3, and imtk, 4, Some¬ 
times, as in the cas® of the Australian raw, the entire extent 
of the count is carried through by mean* of pairs. Bui the 
natural theory one would form is that 2 m the halting place 
for a very long time; that up to this point the fingers may 
or may not have been used — probably not; and that when 
the next start is made, and 3,4,6, and so on are counted, the 
fingers first come into requisition. If the grammatical strep* 
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the primitive man gave his attention to the object* in a 
group in a new and different way. Note bow hk first, words 
for one and two were sueh a* to give the mm of ‘this’ and 
‘that.’ Three were <Minffmskin§ word#. They marie the 
objects, to which they thus refereed, stead out each a* dis¬ 
tinct from the other. They separated the objects m named 
quite as much as our words, ‘this ««* and ‘Mother one,' 
or “first* and 'next,* or 'first* and 'Noond.' Even though 
the words were able to cany «ua4m§ only an for a* two ~ or, 
by tbe use of somewhat similar words tor 'another this* and 
‘another that,* as far as tour — they moved the ability to 
give attention to the object* of a group a step in advance of 
what it could ever have been by the use of lidlim To be 
sure, one could my “finger,” “finger,** when he tallied on 
his fingers, and each finger ©odd be u«ed to derijpaate an 
object tallied, but the words, ‘finger,’ 'finger,' earned no 
sequence. The words ‘this* and 'that* were mqumimi; 
‘that’ must follow ‘this* in ordered sequence; 'another thia* 
must follow ‘that,* and m on, ‘Hi!*’ always came first; 
‘teat* came next. There was no mistaking tbe order of suc¬ 
cession, once it had been estabU&ed; whereas, when Snjpw 
or pebble® were used as tallies, it made no difference in what 
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THE BEGINNING OF COUNTING 


the primitive mind did not immediately proem! to the proc¬ 
ess of counting as soon as it had learned to resort to the use 
of words for model groups, such a» 'wing,' 'clover-leaf,* 
'ostrich-toea/ 'hand/ 

Counting is a complex procedure. One must have the 
number names in aerial order ready for %m. One roust dis¬ 
criminate the objects being counted; that is, one must at¬ 
tend to each object singly, one at a time. One must apply 
the number names to the discriminated object#. And one 
must think the whole number of objects counted together 
as a group. Thus, is counting: one, two, three, tour, we 
apply the name ‘three* to the third object both ns a means 
of setting it off from all the others and m a means of group¬ 
ing it with those that have preceded it in the counting. At 
one and the same time ‘three* means third object and tkm 
objects. When one counts his fingers, stepping with tho 
thumb, he calls the thumb fim. In this sense ‘five* means 
fifth; it is an ordinal numeral. At Use same time ‘five* m 
applied to the thumb means that, the thumb, combined with 
the rest of the fingers, is actually fim; it is then n cardinal 
numeral. Thus, at one and the mme time the counting 
word applies both to tho single object and to the group. 

In developing a concept of number in a collection by a 
one-to-one comparison with a model group, such m tin* 
fingers on Ms hand, for example, the savtp used his word 
‘hand* in the cardinal sense only. He matched the objects 
being checked off with his Supra. Each finger cheeked an 
object. In the prows he needed no separate names in a 
series to check the objects. He used a name — 'hand,' let 
us say—when the matching was complete. The name wsw 
used to designate the group as a whole. In the same way, 
he could check off four objects by matching with the toes of 
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THE BEGINNING OF COUNTING 


V. Ideas before Words 

After primitive man began to count, be did in many in¬ 
stances use for hk number names words that originally re¬ 
ferred to concrete objects. Thus, many tribes used the word 
‘hand’ for five, ‘'man'' (ail the fingers) for ton, and 'whole 
man* (fingers and toes) for twenty. The mgnifirtunee of such 
words, when they were used aa counting words, was deter¬ 
mined by the process of counting that had previously hmi 
created. It can hardly be said that such words, Including 
'wing,’ ‘clover-leaf/ etc., led to counting or aawted the 
primitive man in learning to count. There is a wide differ¬ 
ence between our own ability to convert such words into 
counting words and the ability of the savage btpm he Mi 
created the idea of minting. We ourselves have the key t h a t 
makes the conversion my. The savage did not mmc into 
possession of the key until he had created the idea of using 
words in a series to designate objects one by one. When he 
had conceived the idea, he could take over and urn as count¬ 
ing words any such names as suited bin purpose. 

We may summarize our whole dimiamon to this point in 
the statement that it taka an idea to make a word signifi¬ 
cant. Without the idea, the word is neither useful nor sug¬ 
gestive; with the idea, the word becomes serviceable and 
meaningful. 


VI. Number Haw® as Cavmrm 

The development and use of number names as counter* 
further illustrate the development of number ideas as well as 
certain of their unique characteristics. Let us return to a 
paragraph from Conant’s discussion of the number concept 
for an illustration of the early use of number names. 

In certain parts of the world, notably among the native 
races of South America, Australia, and many of the Mantle 
of Polynesia and Melanesia, a surprising paucity of numeral 
words has been observed. The Enc&brilada of the Kb Napa 
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combinations in mind without verbal akin. 

In the course of time new name* are invented for the new 
ideas *— three, fwr, and .fim, let u» mj, The nrw name* far 
the familiar ideas extend the powvbiliUea of number think¬ 
ing. Now the primitive man pm count, am, Urn, Am, fmr, 
jb»», and by meemi of eomMtmtiaw made pwwtsfo through 
the new names, fim and one, fim mi two, fim and Am, fim 
and four, fim uni p«„ 'man f. 

And ao t hrough the «afc*stfa» t m primitive wan tfcvel®p«l 
new number ideas through a eomMa»t»a of hi* old **!«»„ 
he developed new named and new eombinatiow of name* to 
stand for his id«t§. Hi developed Ms ideas in the course of 
experience, making rue of what meager number nunw he 
already possessed. The wanea lie pwwwl helped him to 
clarify hJa ideas and to free M* thinking for the drvidopment 
of new idea*. Through wmipwiitm and grouping of objects, 
new Ideas wet® developed; through the use erf language to 
express the ideas, the method* of grouping were farUitatod. 
We can distinguish & double development, a number lan¬ 
guage and number ideas developing concurrently. 

We have seen how the use of pebbles as counter* «w«4.«i 
early people in tMnking by miking possible «wi« end 
readier grouping. We can ate how the uec of number 
names .as counters facilitated grouping by helping to malt* 
It a matter of thought without constant mfarenoe to the 

.t. f. _j._ J. 1... - -..J „ .1 . *Al. .. i. a*. .. m « • 
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m three md am and am, or * Am aw! tm, The ©rnnpre- 
hensive itadfes of Conant indicate «tch number basrw m 
tm, jam fine, tm, and toentjt* 

The most prominent of the number bs«s are pm sad tm., 
which aw to be explained by tta iv® tops m a hand and 
the total of tea fingers. Tbs &pi (served to m the limit#) 
of straightforward counting without tt»rt to OBKnbtnidkm 
both in the counting igsteM of primitive peoptes and in the 
counting system to eoamion we today, 0 m ktam#d to 
count by the use of wsp&rate mms to its® extent of a cer¬ 
tain group—two, three, four, iw, tea, or twenty, m the 
case may be — and then, holding the group to mind through 
repetition# erf the name, prow^W with fell counting an he 



VIII The Development of Nfmber Names 
Foregoing paragraphs have indicated the value of sepa¬ 
rate and distinct number names in clarifying the thinking 

3 Coaant, op, tit., Chaps. V-VII. 

* P. H. Cushing. "Manual Concepts.'' American AnthnmkaM, V: 
1892, p. 289. 

C, H. Judd, Ptychdogy oj Racial Institutions (The Msu’raitltw 
Company, New York, 1920), p. 84. 
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mains to be wmsktared, Every ttafeai of Latin will recait 
at once the dmdemgiMi, 2 tmu 30, awl mdimgi*ts, 1 tom 30, 
which in that tenpife w* the rtgalar ferat# erf rapwim 
far 18 and 18. At fiat titer «®» daeidWify odd; bat faroili- 
arity mm wmatw ows to tiitw* rad they tmm wtlirety 
to attract way special attention. This prtadpte c# mbtmtion, 
wfcioh t to ti» fomjatien of »w»S vranfe, k quite foreign to 
toe genius of English, m »SiII <*f «d» etwwn «taw in 
other tagoaps that the Latin mmptaa |«Mt given mum to 
be solitary instances. 

He origin of euank of this A* fe to be found is the kirn 
of reference, not neecwgftrity to the l®t* tot to the nmiwet, 
halting-pomt in the eeafe. Many trite* neem to regpttl i as 
'almost 10,’ and to give it a tame which conveys this thought. 
In the Mranwage, one of the numerous Algonquin burp****, 
we have, for example, the word aingmm, ''mcotnptetit 10,” 
for 9. . . . The same formation occur* in Malay, rewriting m 
toe numerals delapan,, lft 2, and mmMlm KM. In (freon 
Island, one of the New Ireland group, tome bncwme simply 
andraAua, “lew 2,” and andra-m, “tew 1." In the Admiralty 
Islands this formation * esrrfed Imek one «t#p further, «nd 
not only giv» us sktadmm, “lew 2,” and afcn-ri, "teas 1,” 
but also makes 7 appear as ma-tdu, “lew 3.” SurprWtt* « 
tiiis numeral te, it is metre than nmtehed by toe Ainu «mte, 
which carries subtraction back still another stop, and calk 
8,10-4. The four numerate from 8 to 8 to tote s»*te are re¬ 
spectively, im, 10-4, amm, 10-8, tupe-mn, 16-2, and Mtmps* 
mn, 10-4, Numerous example* of this kind of fwwtiaa will 
be found in later chapters of thte work; but they will usually 
be found to occur in one or both of the numerate, 8 tad 9, 
Occasionally they appear among the higher numbers; as in 
the Maya languages, where, for example, 88 yew h “on# 
single year lacking from five wore years.” and in toe Ankara 
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Primitive man, m *t have area, teamed to dirtinptteh 
group up to I km ted four if m*m». of direct primal 
akftrimmailoKi. Jo & group of tout, for oaiapte, it tt pre 
Ate to dtetioguteh at mm mh individual iwmte*r of the 
group and the group s* a wMe ChriKwd bid, despite hte 
elaborate number tmntaf, cannot g» much fepyond « group 
of four. With ait of our Bt$wrmm we cannot immediately 
apprehend a group falser to six « sroa. fiotwr, we 
are able by a Agte art of grettfAt to recognise a group of 
rnae or ten. We can do it by notteta* at mw five few and 
four there bimk Um five, for mrapk Group of twelve, 
fifteen, and sbrtren twitrire a double or a triple art of group 
tog, We leant, to ire sure, to think af item m eight ted 
eight, or m ten and rig, but this torn not make 'atxtanT 
highly smireabte m a spate and dhtinrt idea, for the 
reason that axtwn is kmr»d through the wmbbiation of 
ideas that are ttansetves the product* of «NobinatJon. A 
number idea, to be amvablf an a distinct ktea, tnurt 
relate closely enough to direct ©qprteitcr to *Und m thought 
as a distinct idea. The idea*, ‘one’ to 8 four* or 4 five,* are 
distinct because they may be related to readily comprehen* 
Ale groups. The Ida*, %«' to toiwi* or ‘tern/ m also 
teamed and umd as distinct ideas because they may be 
learned as applying to gr«p that aw readily cmpNton- 
Ate by an art of grouping that te onty one step rtmotirf 
from direct experience. Ideas beyond ttwst of nfat and tin 
may not be considered useful as dfatiwt teteti breathe their 
conception and development involve mtitfol prom**? of 
grouping too many step removed from direct expcrtenm 
A? we shall sec, they are learned as idea* related to more 
easily developed ideas, and they are m used in out number 
system. 
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neither warriors nor objects that stand for wamow, Om no 
laager means merely one, whether warrior or object. Om 
now mama om fim. In the final counting, group* are treated 
just the same m objects *— dealt with, spate* of, counted, 
each aa a unit, though it it perfectly dear that each group m 
unlike the unite of which it i* ««np«s«d. 

When the savage End begun htw counting, be dwafoped 
and used it as a prot*§* having pnwml applicability. lb* 
could count men, trees, qpears, animals — anything. Thus, 
when he learned to set aide a group as an undtewtaMi and 
manageable unit, he could just m easily mint groups. Prom 
earliest tunes large and unwMdy pmips have ten divided 
into small and cwaaptehMbte poupa Sheep were divided 
into herds, armies into hands or eoapaiw, tldtoa into 
bundles, and so on. When the division had b&m made, mth 
herd, or band, or bundle, wa» treated as a unit and was 
counted just as readily a* the unit items that «?mpo*ci it. 
When the division wag made through preliminary minting 
into group of the mm site, the group took m an added 
moaning and the counting of the group, a deeper signifi- 
canoe. Thus, five group of five meant % peat dral mow* 
than five group of different mm. Moreover, when five or 
ten had been used over and over m the basis of division* sad 
groupings, a group of this particular dm tewai tetter 
understood than a group of any other dm. fticb a group 
became with usage a standard of counting, grouping, divid¬ 
ing, measuring, comparing. 


HI. Objects as Cotutm or Guows 

If we were to represent graphically the grouping of ob¬ 
jects as the primitive chieftain used them to counting twenty- 
five warriors, as illustrated to the foregoing topic, we would 
picture five fim thus: 
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m object to stand for the group, and mi m unit! the faint¬ 
ing is completed. At the end, be km amputated objects 

in group* thus; 

//// //// 

He now counts Ins counters: four and four; but in the one 
case, each object- stands for a warrior, and in itar> other, «rh 
object stands for a group. Instead erf having counted only 
four and four, the chieftain ha* counfcd four mid 

four. 

Conant 1 reports a curious method of counting eoldiere 
that was observed by travellers in Madagascar more than a 
century ago. The soldiers were made to fth* through a nar¬ 
row passage, and one pebble w dropped for each. When 
a pile of tea pebbles had amtmulated, m pebble wan set wide 
to stand for the ten and the counting was continued. When 
ten pebbles had accumulated in the ssceond pile, a pebble 
was set aside in a third location to stand for the ten tens or 
the hundred, and no an- until the entire army bad been 
counted. 


IV. Poamost as a Sioh m Vaum 

It was of paramount importance, when ohjpfte were used 
both as counters of individual unite and as rounters of 
groups, to distinguish between the object* that were lined 
for the different purposes. Suppose, after laying mde no 
many pebbles to stand for the group of ten and » many to 
stand for the remaining individual soldiers, the enumerator 
of the army in Madapscar had forgotten which pebble* 
stood for group and which stood for soldier*. Hi* confu¬ 
sion would have been without limit Instead of aiding him 
to arrive at a definite idea of the number, hi* counters 
would have led either to a very erroneous and undependable 
idea or into hopeless confusion. It was mwwary, when 

1 L, L. Conant. The unfair Cimrepf (The Mamilkn Cotnpiaf, 
New York, 1808), pp, 8-0. 
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nMuir MV-!^r.. i •»• ^ ■ *■■* ttfoo mA to fc«$> to 
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dilhtua v,*lu* •, if. *i' u w -.tog tbm •« or 

for \b 5«ik • -. nd «d. The jdarw w 

de-toraamd upon :.tvi u • ■. -rdto* to tlw* dictate* of tod*- 

viilual and m*«m«:.tory . •, Counter* for ti* wfefim 

could, for example, be placed at one** rigid, hand; counters 
for group® of \«m at one’* kft hand; and counters for lens 
of teas, or hundred*, tomadtotely to front. Any ptotong *rf 
the counter.. would ,n> ih* purpoM, AiS that was mmw- 
ssary was to keep the porfitoo* chosen for unit#, terw, and 
hundreds cnndnutiy in mind, am! ms4 cute chosen 

portion with another. 

Chance selection of positions tor the phumg of counter* 
gave way to an ordered «*1 mw, This w» c flirted through 
the development and use of a tnerhauirfd contrivance known 
as the abacus. 

The abaeus was originally (l) a dust rwwed hoard upon 

which figures could be market! with a -tylus and *ra#ed with 

the finger when nccmary, whence the name ‘abacus,* from 
the Greek abax, dust. It later was developed into (2) a 
table marked with linw upon or between which loo* count¬ 
ers were placed; and (3) a table or frame* on which the 
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ammtmi xmnam 


«f mm&m i§ oa&ta mmy column m ram. A mk% 

mate* in tffitis ^<w or row stand* f«r % unit. h«u a 
unit counter ia to* odtamn <>r to* tor a group of 

to unit*. In each iltestratko wms mintem me *4«mn in 
hundred's p«sfc«M m4 mwn countm in unit's position. 
What each not of tm riwsra & ijHfjmirrf quit* *» murb 
lif poflitfon mi by ili* tramber «f «w»S«n» tiswh 

L Cwntinx oa th& Aimrn 

B mam lbs ateoai lift p mtim daw, if mm * useful 
dwl m in waning. Tbs rnwamme of *klfcn, or of items 
of property in Amtot l-^ypv, Babylonia. 
Ortrrre, nr Ke» would by Awn » counter 
in unit'* column for each #sr44**-r, or item, un> 
III bo e«i» Hi niiit, N«» wlssi im counted 
the tenth aw, he would remove the counter* 
k unit’s Qotunm «!. pl« » counter in ten’s 
colttfflfl, and m on. When be bad minted t» 
tto point ohm he had aloe wwntws in «trtt of ten 5 # awl 
trnit'a odmana, he would ptiw* the next counter in hundred's 
column and remove the mnurtem to the first t«ro column*. 

2, Opamtiona m the Abacus 

The abacus wm used m a xmm »of wmputatwn by «mrly 
E 0 ptians, Babylonians, Qrodka, and Homatie. Ueroctotiw 
to the us® of the abacus by the Eflcrpliane, saying 
that they “write their characters and mtkm with pebhlw, 
bringing the hand from right to left, while the Gw®ks go 
from left to right.”* Smith mentions evid«c« of the early 
use of the abacus by the Ancient Maya dviHaatiaa In Yuca¬ 
tan. 4 The abacus was used as a computing device in Medi¬ 
eval Europe, and it continue* in xm today in Chine, Hu$ri&, 
and Persia. The Chinese laundrymatt ia America, may fre¬ 
quently be observed to carry on his wm.pufcat.ioM with an 
abacus in the form of beads on a wire frame. 

* Smith, o p. at., p. 160. * ML, p. 4 A. 
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S. Variation* tfllnAlM«» 

for ti)i .?®Jge of the MaRgMitatiomt to be pt?. 

forated ti the nba*w tftwssfl; * wdbfiton of the number «f 

eeutifl* to be wrd, the iisnplw* f 'turn «f lb* devisee wmv 
remplteated with mufitoM Ur Bum ami msA fipfc* erf five. 
8«ti» «a* the tg the il»w» to China, Japan* 

and Media?*! Europe, The prinriph* 4 prositem roswiimi 
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unchanged in tin* Chinese am! .Tnpjuum abaci, feat wn eom« 
plicated manewhat in the line «Wus of Wwfcni Europe by 
the use of intermediate pwitmiw f., r g^* »nd fatrttiptoe of 
five. The development* m illurtatied atom In eaoh of 
these three illustRitiotn the number 1®# is represented. 

The illustration 4 the line abaemi *h«w the form that 
was used in Western Europe fse aavical hundred ysm. To 
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to fef ttMKl a# » afef * *«k«m**. u>« «n* 
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to in order to dMteguMi group from unite sad from meh 
other. Biw w» rqwwtntwl % fwrtifcwi and mmlm % the 
waters. 

Thu*. in gaming an ktea <rf n Jafp? powp of object#, the 
total group m broken items into matter rointed group; 
rather, the individual unto* <rf the large group were built 
into a number of mute related groups. To get in mind 
««i to keep to mind the vahmi of the Mate group* to their 
relate* to each other and to the i group being dealt 
with, the number of the smaller pwup had to be nmumted 
for and the rise of the smite* group had to be definitely 
and accurately represented. Ideas of nurnfar and klwws of 
mm thus developed « «M»pl«mentaff kkm They bath 
had to bo dealt with at oner. The number of group w 
important; the w of the group was equally important. 

The abacus was a uaaful device in representing daw by 
position; it represented related sues by ft ^wtematlc achone 
of positions for tha counter* that were used to »bew numbers; 
it kept mm dear by keeping position dear; moreover, it 
relieved the mind from dunking wnttoutdly about the siw 
of group. The abacus may b« described to mother way. 
The abacus was developed out of man’s effort# to deal with 
group to a systematic way, and its we improved and made 
more fruitful man’s efforts to bundle group syrtematicaSly, 
So well was it contrived for a syatenatio amapmeat of the 
group with which man had to deal that it finally took over 
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pafia by tacteri »4 totfUfe M»y «* tfe ,9 *»,. • 
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awed to attract aiteatk* to Uu» fora in which the ctamtw# 
had been placed. 

3. Reproducing the became finally the act of 

copying a angle form rattier than one if rtprti»attng all the 
individual details. Thus, a stogie numeral came to aubetitote 
for a set of counters in repwiattaij # group, 

4. The use erf numerals tended to pattern after the urn of 
counters, and thus to become as aid la the development «rf 
number thinking. 

5. In spite of ttie apparent mutual awfetanw of amw, 
counters, and numerals, the arithmetic of today hm ex¬ 
perienced an extraordinarily retarded development, 

0, The retardation wu due to the inflexibility of numerals*, 
to their fixity of form, and to their relative pemmoeoM when 
written as a record. A numeral system that w#» once useful 
in aiding number thinking could not change itself mm to keep 
pace with Improved methods of number thinking. 










fjtiaiM xnitau** m 

I Tit Orntm w 

fyk^im* h» o* <V t4 '***>**+ W1 w " 

dasiniili hi# inf 4 «*» *» «** » s 

mm anittiiMl *V iw*«» to f*«^l **’*■ «** Vr»«* f< 
ntmmw* ti** manfr* **■* A® 4 V *** i»^ *"* 

W&r wk»f« *WWMm*** m«*\%m ihr m#te« * ; w 
b^miisf *** H#*rlK«i AT }««KHf, ** **** » *^ %fw ^ 

tnvrn«i. IV ftrt U»tf ««w5» ^ 4r*Af««S I, -*»«** 
efi«fc«** wV iflS®f»"®t » slw i««wli#€ *1 ******* *4*'-#*' 
TV Ifrt mnmnh m*t* i*a* «* » ** 

and as® thru* u*d»j? TVy «nr* w ***&*# ***&«»* *»** 
ft» ntotiwfy f»mn«l»t '>< ««*» *^4*« m 

m« 1*1 vnmI U*m tmim 4*f» fVf «#i ****** %t n»* 

tawhf iwtwi » • fw«w'4 *sl»'« n*ad »■*» w« , f *®* w *«4 
«igiit*l pmtptm> t4 nmmmk 

Frfeftiltt* (turn, a# «w »•»«*, W*w*d v ‘♦■ws^s v fte 
um df all tort* <rf tnmft&rtoi -A^i* m ^m-H**** «»<*» 

•tone*, mart* to (V *** 4 . »wm&* » «■» Mr.* 

hlBI Q(W IttUfcA I® r|*y wf «rf , »iet#» <m> % Vi *ft »* « 

waling tips^jt f v » , w ■* - ’ . * *h 

art mtttl ttoy fvmftiA m * m*** IV 1 «*4* -*-«»< 
ad«4«li» «l prnft*IWWf Tl»*t A* A»*! S*r** litem*!!-*-**- 
ftikitti, and ftW* tw* ir*l*ff#4 *ft d**m? t * »**«*• ^,.,**a,. 
sue*. Sud« wutfk# « /||f ** * 

tkm, » w«li#ffl iww«J ( ©! «V «4t>* %.'•»* *»** !,s -«■ 

OWtllil^, Tltrf llw« fmmmm, *lwflVs I?- «■** 

Ite imiter «f * mtmmi M-^^urt n !»*»%-*» iAm? ynnw 
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aa idea of number gradually tmk upon itself a rhamrtrmtie 
form. This form gradually jiapitwed itorif u|k»*i tbt* mind, 
and came finally to stand out in dearer {xrHpertive than list* 
individual counters that compomt it. As a particular form 
of arrangement was used and <>lw*rv«l again and again, it 
came to provide the tnmm by whirl? the id«*a it irprwntrd 
wan recognized. One was able finally to nvognixe the im¬ 
moral by its form, without having to count the object* that 
produced it. For example, the Baby Ionian numeral for nr 
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WP 1-iJW f »*<♦ Urf t. V IW i*f4*f 

(fs'iss-th) I,Hit ' ■ .' M '->.,2 1,. *i 1,'<r U', 

ur <7 It' >l*t*s .1* ■■'>."•« H : *> -i 1 t- * ’< C 4 

ga!*8i s '.»J if *,..'4 >• IV s >M' > ;*>(■ i; i»> *.;•»*« *»<*'» 

list JJtHf H i.iM' 'ft* * * It ti -gf i • * il» ' ;iw 

SI;* rlV,?,K?* Vl «;•!,'« i'i' sW >f >• , : 2 ' S f k* M' 4 1,*t» 

’ ,.4 '», • Itn* t:> -.It ! 1 ’. 1,?!» 'ttu Jg ,%jg< if 

!>!«•' ,,t» # ».41 »* r V' «'%** 1A.f 

Si.'ir'k® 1 *t «• S *•'» I' 1 'if* i * ii.f - i 4 ?.i. .5r-r"ti* ittg 1 ? 

nj,,1E«'«4 usr ■ f* V',i -ir*,, tf i.-■ r- W# 

rn it* i'c. |f,i,vsV s.| J». -in .1 !*>«> t; «« 1-w.",-1%1rf it, 

i'4 li |, I'# In !, 1 ! 1 '? - 111 j ?* 9 M t*M f S», 4 14 .1 sill 

*’%» i-« ^ i**f '1 ' r4 tg '*'tr4 h *i .# i'(fw*,4 ■ ,.* 

fftttft! I'tt t»ii it 4 S-ui St 1 4 fj 1 i, !« -i j iff« s-'nts 

« *l! s e :&* P •' £4? lit' 4 It i ‘ ■» •'*»« it.' 4 

SatsiiiAitc# irtiaf te'-t! ifrttl f'i »! *Pf „.,*•? :’t.i!., i *rt,-ri I-* ttiiim *». 

ii if i f*«t« «.) cl 1 il.jil V’."44 »;,*>«» l-i 

Us* se;j.'»v,Vf' M Rf-«<'-■ *'■ '■■l.st.t it,' 1« ill. f. ti. 

feitiifi* ■ vi iJianl V- lilft fct * 'k : *nr*; jcuh i !' l « 

*rv'|4i'Sfc.f*M MU’ trt , .-.-.t'H.i Ifit ,,*» -J 


i„Sf4 "),» Tin tW 1 J Vf '•.W!. 7..." it 1 li | 

V f *M) IK.I # »V*. j *>,.4 4 ,| tf -iJ« I,.* 

ii® 111 * it'.* i4@, fc'Vi ® ts'Ci.l I, 



f lffly ptwHMs f*! far Aw» fill lawtet. »*»#„«,* 

w* nptmaiuiA m mmfif km «•», m**. i.w 
y% tnmtagt #w*«ip® ri «w «i *v. 

•ddWm and «rin>Mt«w if»np*» *» S*s W j*m*4 ,® 13.?* twit 
feadteur Rati*® mmmh An* «# fa* 

V, fins S®if« «r 


m «**»#»!» ’KWWf TWWWIiMMlip "*W W 2- w w •» - W-F" 

P«»4a| it* prfsilf <f# «*«««*§* fell*' WJtW I* 
Its# tr?i ;pW*, *3,^ written i rnmrni m * «*#«**! *4 

tte» nsttito el iMtiksif, All*? «•# law ** *>.*** 

«unM *l t» ttfcftaf V iWSf *M 4w»l* l|*e *«»#*< f #v 

•to naiwsfal to nv«*ri im® wwH . 4 * «m*»„ iiw 
mwi * & Hmw i! il«s* inm f|# S«» 

faith*' tfctekiai, It »rjpjfclif «rf *<u »w«| 

Arif nfatod *mkm. A# • »w»i «f nr«r «, 0 * s ,^, r , 
«** of (MBkteft, it m. «#lf Irnm rite m*mi m mm rf *>** ftK 
w to the twxl *t#p, tail if Am »« i*» % $mm» W t #■*%* 


tog «p into a mmm of «#f #t«f» 

difcislt pff<wa«i»w„ LA# ik l»wfs^r «a *•**,,•* -^v 
**®f».*P ®f RMtriw I# fewth -a '«S use*! m? 

twrtwwttt of ttenlktoi 


f fe «4» of Mffirafii my I* 9» * i, ;t 

<n * w** 1 ®* «f wswrtto* *%4 sf» ^ --I 

dw ; i«» p»«4«| ||»i «snf*«g «f «:w!»jir»=sis md 

St tfaf OlltWl k“*t (tn> l*» 1* %a«4 llw titMi ■*!(&> 

ttw srf ww»er»l» to Iwa «mMnbirt«l m 

»»f*?r iM te tin- d mmrnm 4tw«r* b% t * s 

niitlini ll» eonpuiw to «* 4wtt # «m«W * m & u w 
tf«k»« md to pari «iifc n* 1*^11%!®**^$ «* w i 4 * ^ 

^ &**» »4«W*t ™ m«m* tttwM#*, 

sod DMIWytb-pfaywl IU |«n te ||» 

Mica m st wsa to tin* fatmmmm m& mA ?te 

mistsmi ud ndiml thaw. , > s * u 

aliewljf imwmmHl • Uf 4tefa*» ?t* **iW« 
mag wta» the prbaWwe anted dm «»w»t»4 d 




M 

e^g*;i %.* 9 t*v<p®4 <4 ik*» *wb» <4 s» gT- >-i|- %< ***«»* *<*3* ***f* 

tUn*-6?$t*4 «*Vi «w» lls»ni* >«*«# <m 3V<? vi/S 

list 0 m* ||*t -.fv.'?;-?;,r# 4t*■»#**» ! Ul.»»4 $#tv«>4*t4 iarffg, t*i 

ffa-j *»•! iiist '4 **M9f *J« lyi 

<ral#**4 liWwt rJa^s 4 <4 ftwV*"? fcj5»<$ 4«* tmmt. Hit * falife* %%}■ 
SljtT'lf i %0 imj iadV^ iV *,5*4«»<'**’’a IV «n*m»s<f f4 tsMb 

iVitt*}JJ% «& rf* i»im S» (ft# $--..%(»• si|sS‘svi»s»,jJi-» tt# W/fw 

ggvati 'j|3#' 4 ..wafts;ws?v!l« lAjtS %»**'■* W«*> t«M n<z 4W 

o*gamriMi fruiwfeluf ifjsiSSira, 4k*”**'W* &s#4 

HiVjlIs lb«i* ihtmt stM'ttl.iffcg pt> <SA>f-’S* #»@t«44 

|a %#,«'« |*»r, If f'(W«ie-4 * f%fm4 'Vi 

siwf4 *1 iSbt «K«r*a# tl« ew'!|* «tw 4 Ami) t.V 

fetfty ««» *«4 «4«'S 


Vt Tw» Rrs »•#;»» ! ’•* twwwtxi v* Xmfwmvmr 

T%<«Wj)jfe. #W VlSjC'tig ,is f«jiv (Mh'tttel Sft‘1 4* St 

*#»*%&<* IV l>*4 * CMMrt 'iVt*« ( rj! '*#’,!!&*»<• *5# iis 

sjSkIik# Set §»*! w 1.' **#«* iw 

lfH4t4» *«•"'iil*’ 4*3**JWk'StttM/x* IV iv&rtrik* 4tr«4 iA-w 

hWte «(ftfo®wr*liw 1 V«vsft ®wM •-<* 1-te fci-S* *4 ^sp- 
liir ##«4 l?*ii 4r» feWJw »«-<»•* iis:»[9. -tAJ 

®Bs:l W*l iiww *tft% mVi »v*.■«*■%'•?*f?« v$n*ft %*A 

®fbisl 'mwymtmtv’i'dif iHwft.S ‘S.itfts-r® **** il«* fctfl* >4 Sifa’-fififfl? 
**»! 4b* **#»’** #18irfti:,;|'»!i-4 w» «•«*.'« ■ufwf 


•J’fufxnjndi to « jwHK/lwBtM 1 fjrf fcd-sv* ■** 


V ?«> Wi-I V ^ww*! mmth 


ismuntrimm te % i'rntmm nmt-tmif,, s i »-m 

»s IV <!»•■'Vi *4 «*| 4 nw* r Iw 

weVMt fart* l» ||!m '!# 4ta» m fiAiy Irt sal* 

*»ww4 t# ! «fts#*S, 


* f «S*» % *>*#»» t*» 

%m 1%#*. *«w», » m- 


tl» wksfabss tm p»famd I* « ik 

andfoanJi*rw§»mpirnd«% »ij»*i im* ta»»«ft» «mv=« 
elt »pw&!@4 ttotil fw«i <«« #•(# * ksfe, 

aqvtMjr telkiwi»««*js; si »■» • tow **4 *n«^ 
*fe*t mmsmi pm(4m v> #» «jwn 
0 » wte fsfttwfe *j»*a ft# Mtort d twk* * 4 *, * si» 

ImMiN «r s» 4 |«te * * *»»* w «» «» ««* 

«f mktewmf*. life. N» pfwi <4 fr» #«*»»§ ?«#» ** 
i» M *»i r« of s&ttgr» «*A *».,••«* *v.«iL«4 

fe * Jwntap 4 tam*«*», £«»#*? «4 »%m* a- -■< 
wfet «W fe Mt MfanimMt to «• fc*( «? *.«* 1 >„ 

»fe* m pBtwwl If Jbi wAwU* mm»*w « t 
«*fe *» to ®sfe fM$m *&*a& mp<mib **4 * ^ 
«Msf few m f*tef to ««§» to •«*» to******* ,*i 
*M for 0* Bswiw, «< *» «f«rt $,»4 V'.:.; t» 
Mw.saessiliw^k ,t «»,,vs 

mkm * «# vmk*®m a «* s&uims***, 

wsfes mMMi « -rn u fc t.m#-* 

Ilk «S§«* m? wssai mm. «J$m %S a «• *ws %*» & 
Jtrfp 0* ukkmmrn. 4 * j*v* ®*r 1 , u. .HMfe** ,« 
m <*» few 4 mdm^ pMum m 4 .w ***. 4 , 

'” ‘ ' • ‘•HM*#** («»& r ,iw« ,i!,v,- € 

. 4 tmmrv » pm** 




^ **« * f«w te (*« %{ <* H 

pwbte, to m ,4 lit fee ikl Ik «» -4 .v;, ; ::,^>; t ^,3. 

^ m ««, lb * 4 m** ,,,,, ,, : 4 ,, 

jw rf wasirn, iwte« pw» i«W ,t,^,,», , 

h^r tewl ef mkm Om m.U b. |*« 

«UiMt ttm, w| to wn to n* 4*„4w* 

awt of idiM, few* » ik k^wBiiftwii 

ibu* M* 4 tp«iki« m tmirn i« *,. 

wastei fer 1 Ife a»i«ai«M4«» 4 « rw**^ v 4 ,..., 

tar«, ^ „ « « k «*,»»» «. „«* „ u, 
0 «t«t the » «r ummh ^ ^ 
for tt» beg inifJag 4 ik 

. .j.’t 



SI 


“fill*' gtftielhftiHtm Hf>A j? I* pt^i m wtf 1 tl# ik«s| 

v* *«>4 efewftn-* wm» sr. <*# .wliaato, *S 

V**«, g *•«% *n»4 rsftottti to •*!«* 

Wf^ifrewfeJ «# irw|-» i* udArtu**. ?toto#%,Jto*. ®v4toff4b*%‘ 
f»Mfe, itot j$*« Mp*., *#«! gmi| HNft to w>«» iwttoh *4 «?wl toss# 1 * 
«Mw! firw»w«r® T* <m # tt.fes»? ilwj ®s*m« fmm 

iktt hmnf viMgtt* to f^f$«sjg to lA# teff##s to n««»- 

m « »w» «# #ff»# to I* pto 

j»to4 If iJkw riff* ««**». Is# •*»!* «tof* 

Tiwt «wdMt to*$# ##* to Sfe*' fttorl to Ifa* imi 

mnwfmmtA «4 to-swri# ** ##*4 to m t^e*f 

SA» Mm *%#St *tof» lime #%#» w4 to *w*tejg **4 to t|» 
<4 «w?4«*. H * s«f#»to I*** ifo itidM#** fa»«s 
I® «w*4, l*»i*f to *44 -mi Utr* to fmbafMf md 

4toi4* W* «*f pww® 8*. "•'witoH 5to ««w iifelMS m 
bmg *fto# il \m%rn to *#4 ps^-toste. * 4*«®- *4# 

I«mw» »s>tS «al4»w^to*»» SU to 1* «*«* lilthft 

w»l !?#*«§»«* m<M I* mm m4 M M» %faM l«s* Ilw 

»|| <|!« «%*# *il i>«* bwk *iNs5 91 m$ hm fwtoi 

II#* mMakm #w* few to»§» KM «**«, «4%> f@-#R4wt» 
gto* •**' to«W» to 0m, ipsfcf #^to««Wf4#*4! to toe®- 

twf H* *afc bum tmetoA $#»g*wi# !«•>* 

«-to *Mk ?! * Mf 4* f ? W«* W! 4: » I to »», «!•» «* 

ftja-tot »-*jM toto4e« Ij #'lril4t«to, to "»is#to«.isfetj 

#e *® *§ fe># .«#t% fcaeg *f wtoI **pwtei8*., 


VII t'n» l^fUMsiWMr* m ^shkmi# 


W» &#»» mmm to ««# ^ 41# 1^4 UmA •!#« 

%*&» to l» *| tfto* # fp-f«i ifaf f«|# 

%ipim Mmrnmh-m % ft*i#t$ «| «m4w «a 4 imipM«* ik*i» 
lww«m, *4ffc «w»li»w4 %m. md i* ilmmA 

A smww# Sfesf l» «iwS lik## If, it pa@», * mi <& mm&* 

mm Map W «p« *«■» *is> « #»■■#* «Nb*f, *»41|*« atf*wp«-ti 
» «w^f rl*si?#«4. IwtV «4«* * w#w»4 » «*4«* il sss^twas, If 
il dbw» »t ptmmm, Si# f to $#< * **A #4 






;§gi» #s»g ih* #wiM «# mmrnpvm* ♦ %« ?**»» Vi * I*# **«m» 

ttMkft T* #*•» «HN *»* *- **»#» ifymUf #* 

isJaAfa^l foafag 4 $ i'HM «*» * «s?|g; 

f%» A?#* IWftnUfe >:»* 1* »sta 

awwwlst «*» ®*« ^ww* 4 ’« «f 

jiyayjf ig | |ps| fw|r t$w Dm *# W»W?»V»«, 4# "«• *# «*»»»*«»'*#» 

jpl* «|p#& t*** tl» «*M** gwgpwtf#'* •***«•«» 4 «*»■#*»«*. 
tywfc %*«» :# rnM «r*m» 4 mm 

tomm* mwtMmtl #» ***f 

H* |@fi lltel ik# rf nwanit ■*»«*, ifH| 

S4 t»i, jhawnp i*«* «*»»**' **» tmi-f 

t» tfc» 4»ric*s4»t«*51*.i «r 

Mbf * *tf »*<#«* «*M#j*ti«f i;lw »*#.« «#S 

(lifliitoi*# «M a« &***¥•*» 4 isu 

,^»K-%IWfc fV* $«*««»*&*»# aa*fffel* 1*1** i&ll 

fellwtiit itaflpt *4 ,lkfw#,tefw*«*« 

f%«A... ik*m ••#• iiiw «#*gt* ■«■■ 9'iatn iM «»>»»■ ■*,.• ■?«« »•»* 

Ji. V it t* *r« *< »lh» S f »t?4 Hi as i,Vt« »(*!*>'.* 


»*» jsiiftxt^t fW»4s»r»'«4 # rr «***n <.*’.<<«'»* rh*»i vw 

Mr* 4 mAd' * HI® fit Hi IU1IHD* 

«l» 4 pM-fw $mm*‘>-u& i,u* »n« 4 »«.<hh oti-w 

tW. ti» '.f 4 rn.f,f«f ¥ « vitjjjMnKn-uti M ***** jj* 

a - III 

fmtm&t m #'« in*’* «**«(• * V M . > -HfMtastnfi 

• fjftMft $h*« fettfeilff W-tt* *) iMBSWiPfe. VHw Hinm»u U» « 

jpwmpi 4#*w4 «• i*« ■wiiMM*'#* i>r i« <# 

■*!*««» 4A#«»w« Will l i ft 

4^*W»A4 |*w)|«ms». I* «4i»f #'^4*, ift* »'**♦»« -r i Ut 
•%» "IS® * M ii.il 

AwWlfe l*|- liw* 'i-'W/i iteii %i ‘MI stilif «# 

«r l»f« ;i% «4 it 

!(%»• »Wi»eit“4 -9-« |F t'*»*bilif» 

l4jS *i|*s •»(«.« % 5 tel f r^m 

ftk»< VW* ?r« »fcijni.®ilp4 ¥'.flA t.’tH jit" jf^iea 

#st#wla t |fi»is'»feti|, t*a iS 1 >s 5 #* wasswPW! ,» -lA® .Uri’» 



'A % 1 festm-s <«m 4 * , a @- ,,i <n«*iSsft<» 

Ifcsrf t« »i#*s *4** «'>*.« i-f lirf It.« <uKm «* 

#'W?jp'*f4rtsi W f*V.s»*g>»<f§; * 1| V |« #w««f 

*»«**> i? 

f W !#»*<»§ *in«t*s4i»1» felt# <fe y-rWi-r* llj&jS ■*•<««» 

81' liM* WtiVl *‘l :ife^ * .»! «*$yl>rtNl 

»'*»» *«1 4* Iwvwtff «i 4 ®| «|» 

fel?% tJw>4 *t.'*.*i'l S#r *t»|(s»t*w»4f»4 X<$ W, t 'k#^ 

wm^pyvd life* tt-tl« lf |»#>%,|tl-s* «v$a lift!** nfc *s»«flfcaj4» 4 SwiSm****® 
*«» -Si* *4**»! |«: 8 it»fSac«. *J |!|« at^n^ «* 

fe» *'* fcf» fcif'J 1ltr%9 it*:, 'ijlflt ■aj&KMtA’ttlfe 

ssul 'js«»*4 : 'i4*’* f»s*4 S'Hin.f' »*v •vyw**^tnmt4n , <^ |«w>‘<At| 

K?'W fe'i SfcSI«•#*!>.l» 1*1*4 k muffa »*'©w#*l !#««*«* » 

«¥«:<»« "I*1»M» .•# * fWilf it*# 4 mwm' 

fctu# *5' 1A« *}»4 r# life* mmmwI* 1/3 °-$0 tfef ?-n«fe»r@ ! %| 
fc.’t.'Jt ■«.‘fe*' »S;j* 

fW, »■( -iti* W WHSt 1 -*# ig t-wul irta %**i*e»4 ary 

9*M«>*»*• li'tt ta<«»«i t *<*‘ 1 m 4 tV (ss./sul fe.p f t.rtfeji* *sf (K $ 

* * s S!a Jif I J,< '.ftbffe* Sferf 

V V 1'': 1 Ife® ,4 

J*t»'*». t4fe 4 * - St-ttus tytsf, :,t#r<s | S * ■■» ariff **;««,s?n»«‘| lib* 1®*% 4 

Wturr4«-!f tV '“tas. ‘*i V lltwtrf ItfiteM* tes*<|«4 *k« 

f$r>i* 1 *iv! »i|tt#,«-*,«#'i al ^'AiAh^ig, 

"4 312 fe * 

f 1 # #•«-"#»* .# ’!(*« IfcM 1 '* 4'jn4]!S&ys oi *» kfe* 

*f4rs*t>**>•* •'I'jrfWBs ¥4iss ri'><S>t#tE. It§»» : : n<mmi lt«- iw» |#w#i 

«»4"'J| 1i»ma fw-4 'tfR.'V'iufts 1*. f* ^wf«J % JMftib 

| Sited ^ <-# 3Mt!aftt‘»r@fe^ 49»8m,«[H ^a 

i^«, I Ivwy*. *t® >!fe; !l,'!4?'-iW(B tlit f**tS4«*Sp f if 4 

wf»VAit tS*r (ttwttvwi* U«r *f9MrMttk3 tfelsS'fcfUfiff •%* Slk« #|lte|gS 

w«l*fc**as li4« (Mm* Hi *jHi Ifeyjs 1 m jhnwirt 3 m* § 

ffcVsiW *;*.«!-«# fe SrJ'MWt* 1 ;, ufejift, efljtS * !*§ «k«m 

tes sajotAms 1 , |jb ! t t-<> « 4 f*t-j ; r « %,-Si ir£liistfl# 4 #s*t* *4 llwti -'t}ws» 
■fe«s«»'i*s?r'k*S' -# jw«»ws*4 ft 3 * ssiiat'ftTtif lift. jafts#*| 

fei« i S'i, ( .s 4 wfet J?W>f*!rMf- #1 itwt |»»l *«#%» v$0tt 4 lifSt 


R, s»tw|4«4, w4 i§*> 

mm® *y* tssk^ im 


I TW 1»»|*3W«! ^ ****** *■—*** 

H* Is**** «• 

*«% i® <* *-*•#%. if il lP»(P «* «« r ‘® i ,,, ' t »«* b*% 


mm If m$mm4 If rt» «*4 ikmMtj&ma. 

tea lib? ftim *.4 #*>*■ * <*A*»*m» woni «4 * #> s * *« *» 

ft* ||np #f fctfcv %** v** *w 
•wNmIMIM 1 !*> f*i s*** ♦mi** 1 1,'A, H |w* ftw <Jte4»t 

gfjf <**4 WtlS^tW*?? #»4«h 

^ ffc»' *«, #« %«#, #« 

t* MtK«§» t Ut <'* if»*m bfwi#* m «w% * &»»»&*■ 
fWH *!• H»a 4 t*** *S*»Ssl*i*i |.«*t #»»*! «J 
a#p>- tm w*v.e 4HB*** $# «#' r* * #*gi» » m m %*»« 

««>* » P* m 4 %l*» i**$ *imtm 3‘ »***•<ft* S*d«w * fite 
iMPfArny Is* #»»•>. I%8 lA# .«8A»*« ii»i rt# #*#h*»* «f 

|*| m& ‘ #11 Mw» kk» hum -4 *m> u*4 P» 

I m» -d I** p««*» tl» «**# te*. %t*«» 4n tete*# pm 
<##*• 4 «il»*» 4 14©* »#*»1 • »'«'«'* * 

•fgtbg 4 rt# mm##*Ai\, ?**e m * A*s&* *#«« #>*» * 

tip ■ bj «4 *.'4 wwflMt •* 1 OJ» #«4 tlw %wt »«***, 
Iwt 14* *«%mmm •* ** • ,J * if #«i w* ? * - ? / %»-» 1 w 

4w» #m) %m**» » 4fawm hm -*f»®p. ■«*« 
ttwfc »# iw « «4 l« t „ m * rtituNtwl 
«Ml 3kr* «fc«» fft^f ?« r *• S‘»4 * 1*1 *W<4 rf **8w#» 
©if I* pn^pA 

fipifet mm ( , mm, il# *4 

% to Atsoj I'siA’irffiiA 

-MffV' iS^*&W :> 

kh. ■•?'■• Ms*ir4 a baamat Aaa,ao.«^A,&« ,A, ll i. t .s,*,, ffi 4 ^..,,b,«tg,, ,.afe, 

m ^ 1 ’_4 f VfP*"/ 'y W: W ^ qjli^WkwWfflWk 

ifertfr m Nn»« *» iff % « m* i »< « 1 

*»i$f h m im «4M te Wf #Kl» hmt i» uu ##< 1 

w fe* ffct# iHf %%%. %M. li mya» «hw» 

® »^smwiI la Ub i»IMSW«t# mmI m 


!|i«w* .f# tit* lfc%l *** mmi» m !t» 
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•ftl* «twl *4 «l» m$** * I« te»»a %l 4$# 4## %»|4U 

#»• fe«iK$ita4. «M )*«»* -*?!>'» <« if f 1 %« f 
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» * |*H«4 «f **tf«*tt*ii«* i?«» r iff> «m4 «#«*% 
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In **#aii§ s'«ys? # %'f jjHMtf %##*. 1>.)£ 

•r*#*wi« «l sj* ||«j#,i %t*W 

W&A® *4 (1.W <4 JttW'ltlo*** |'4«» s4r<s»< fIA'if»iw t*. I “I 
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groups to be rrpwwmtei «d *» "* ’ »" f *" 

They could alter «pe^ « akkrnrim* %h» mm#* ■*&**& «*f 
eated the «*» of *# pwj^ mi vm «»* ■#»*»««* * 
indicate the mrnhm «f ’ IWte **«»« *■<** 

her which we npiM » »», IfaV **«* *"«* '* w “* 
thair asrty numeral fiwwi ***** fsewtfwwl m f w 0 mme> 
sola, 5 damn ,»; or w » M ^ * 4 I, * * ** 
our own ftw the*** *»*«*«*** mm «> *. « 
In writ it. i5 ; > • number ttett *» **$mm m im ***** 
write 7 • fd.’t ■' S 4mm {«„ m mm **Mk M, IP 

IV. Tta# ttomsvu m tSmrmm 
The Hindu-Anta mzmmk mm ««4 * .fer« ^ 
lab u*» of prttm m m wfgws** *4 w®*** -mm «p?*e*- 
atatL for a to* time the .... 

to mate »#* d the seswwfe m *mt ** *»«.<**»* *» 
express the fctew «f quMrtfe? etas s&*r dwewajyHf H 
means and iswiawd to mpks9 Uw» *,»• 

the eomputalfo&ii, ttef had to «wty #» ***» >*«•«*.-*. *«» 

that the tUatt^ abtmt amAm m p»mm af *w* ■**» w 
ried cm by the tetelteslBsti *tee* few <ss8nj#^Ui<ai*>jc- <*» % 
deal Waw pWN^m to? Urn *«««W* --»»■ 
mid perb*p? the dsW, rt«w« «*** ttmi«»» #«,%*«#» «r <4wte 
putadon in w w«® wry tight? Oewrfte^t sm*®*** *» 
meet all iteir p**tksS «w4&, *t»*> rfswss #*,t «; 

notsto wwsiitaMf tft«Ml»* #*«*l «tl «fa» swafe* «*w»4 
The te.1 pn#pnm$ tiawaw###*,. m .»,, 

have jiM seen, |« the «f fie •« ..€ ^ , 

romm of expnmng rah* fey tfc«*r ^ 

U» kh. rf aw * ,reo|* Ma. Ji, mm ,,» ,, 

tMmjvrtthtto^ef ism4 m Sk» timmm ^ 


ere on the abacus), and they would be on the verge of an 
important discovery, 

* t . * . i ■ ‘ 



1 Karpiraki, op. dl., p. 26. 

* D. E. Smith, History of Maihmaim, II (Gian and Company, 
Boston, 1025), pp. 180-181, * Smith, Ibid., p, 78. 
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(erred to the method cl aotatkM to «*«? tin tarn*. 
the method oontdM tin §ms <4 tin fa* it# ep&tem 
of numerals in iwe mmnM, ft 4fci mM mmf «wr*# a* ;*»«**«** 
because it wa» «ployrf an * m ** 

abacus as a eottattof -hto nto* f§ #w ss*st «pwm«% 
adopted as pit o f Uw etnMtiNg 4wfa*, * i«J #ws »# 
use aid out erf the rnfawlft ef iImmi •§» Htn ^ b* *| # 
Thk k me way of aMiw Ife cm *MM «»»# -*i 
gtafemmt fa flat tin M*» ©f cmM w* l» 
m the numeral ipteww a* mm* * * * m I 
simply « mmmmim to tW onmm* Urn* -to «*. «m «« 

* * “““^W cte «* *»«M *M«k» to- ^ ***** 

right. 


V, in Earn (Wm 

TIm «■**« why tin mpmmm 4 «*, % w 4 <*. 
P«tim« of mmnk w m fan* fchr*4 » *m u» ** 
»»^arfef|l w | W db4 MI fa* W* 
tond im. To b» mm , tiny t» «* „ 

» ®ed, it «** the 4mm « 4 M , fi J * * *T* ™*J *'* 
that kept potitioa rimr. TH» &m ,0 , * * 

tage that the nminfe nmM «m fan* n» n>, , , 
«eb»rai! eoRtrivuo* tint h*M *»•***<,.. , u m 
mmakMm *** ' * 

« an tin eowton *@» il»- r « - - -"" 

®ad two; 


If now w aabtitttla tin 
show the ma»t» tin*.. 
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«*» naw. 
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dm. 
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tbs mmt emm* 

sm^s pbes, fil tib fe&sAw te 
and write 2 m imifp pirn*. 

If to ml! mwMw 0m awl**! ditto* 
toward the m ef m.mmk m my 
our qmtitm, W# my $mtm ,«**. • 
gjplanatw}} of (be cMtealJAw l&d 
learning of th* mo to mr gctaate Mog 
Tb ummk migSmml m ipwwte 
muni!-'* r Mew. Tby alwfsf *&«g 
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ciently satisfactory. Arithmetic a* a science had experi¬ 
enced very little development, and no demands for a better 
numeration issued from it. Ideaa of nmtmm such m are 
in constant use today did not exist; in fact, they could not 
exist until they had been developed through the use of a 
bitter system of numeration than the one In true. The 
necessity for a more perfect system was absent, or., if not 
absent, was certainly not felt. Sine* the abacus served the 
purposes and weds of the emulates of the time, it U con¬ 
ceivable that, every new uae of the numerals that suggested 
itself was interpreted in term* of the abacus. As we have 
noted again and again, the abaci* as a device for keeping 
position clear was entirely satisfactory and needed no addi¬ 
tions1 aids. 


2. The Importance of the Zero 

However lacking may have been the practical need of a 
sign for the empty column at the time of its invention, some¬ 
one did conceive the idea of such a sign and with the idea 
there developed the logical n«sd for the «fp. Use sign 
completed the Hindu-Arable system of numeral** and made 
possible the use which we make of them today. Their use 
gradually superseded the use of counting devices, and thus 

paved the way for the progress of numeration from a mere 

means of expression to a means of thinking. With the numer¬ 
als serving the double purpose, the calculator could use the 
numerals as an aid in thinking; and, m his thinking pro¬ 
gressed, he could have at all points in his calculations a 
record of the step he had token. Serving thus the double 
purpose of thinking and recording, the numerals freed the 
mind at every step from the necessity of remembering the 
results of what had preceded, and at the same time they set 
the stage for progress to the next step. 

In their discussion of the Himiu-Arabic numerals, Smith 
and Karpinski devote a chapter to the origin and history of 
the zero. They say; 
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m Mkwfaf qaatalkw Ik* immg* $% m m 4 mmm 

*** w 

a « ****** 4 HtMtav** MV |v««aMif$ 

* ‘ * ^ ill# #Ato, 

... 

nrt.. , f i?' ^ * T* * *W « 

h-*mi » « „r M ',. , '., 

sitmpi to fjtjssta iv , **'** * ’ * * w 

f ' ' “ ** “** »««'*»* W* Mb 

•*».«*.;,.,:.”tv. u " "**“ * *• •* 

Caniwj la d inM** „ «» M , u 
«wm» * a mmkm «*. # M p ** 

?»I**™ J stu tsr* '••“ h « 

untfnlfc. AdU.fcW * 

fcr rn mum rnmM^ , r hfri .».. ,. . « vm 

; *" ’—■* -■* 7. zzzrzz 

OWtef* 4 Hi Hmmrn 1 <Wsw * } | » 



history of culture the discovery of «uro wilt always stand out 
as one of the greatest ikgfe tthknamtenta erf the human race.® 
'While the abacus ertwded the usefulness of the number 
system and made posable elaborate aaleuiatbn®, it had the 
distinct disadvantage of bang a thing; quite apart from the 
mind that used it. The training of the mind which m an 
abacus is not complete, b*M«i th* jr««t§ of combination 
which such a mind uses are nws&atiferf and external. Tim 
abacus served a useful prp@® k that stage of civilisation 
when the m in d erf man had not attained to a number syitem 
which is detached from all medwnkal devices and yet 
ptwsewd all trf the virtues that the wdmnteal duke® con¬ 
tributes. 9 











mmmrn m itomwwj m mwm 


VX Tas Kmsmm m m Stw *m* m I *%rm 

Tta HWo-Arslw? oai&rnfe *m> ***•<•- *« 

Europe m the twelfth tvouay, «4 *»** #»»» .= « 
as tte tt»as of u*«*io» »4 atoAlte % ?V 
«tey. “Hbt flftawtfc «MMy »• ilw **»» 4 «i» w 
ipAefta? tte mtmmh mmy mm m *#«#% §m «** 
mtmn tfc# MMMUll fmwtf m* « **% mm$m 
tttf for im Onimti §mm tef «** 

of twist*. Nat • Itife 4 it# mom* «f 
awjto wifcts taW* *m* 4 nm *1 t mmm 
IwOtd p feto tk vmm&ltt "** 
tte ttaitMk mMikm mm wtp «*« *, * 

W‘ Tfe* fW»®fc»*«| *®t> Jfs* aa Ajia, # | W|# 

thf r»‘ IV ’ ’ pteOws into *tmh U» **t4 lfc » 

W W Ite aswfWffl calwhfc r* ST* jp** n,., «, 
prt* «M*r to IM* *W *a ,* ,. 

i{»na fc* the ptmm t# ten «M iv sfa> ,t*«* 

fe s»s<i for Ik half of «*4 §«**» tv ^ ^ ^ 

»®ftl tie I«» *aplfa#»» «rf if* Imm m tefrnm&iMamn *$ 
iMpow«ra4l*o i« VMatwwi ft * v w 

** «,w» -** - .j* £ , 

y ff ;W*e *f IV ImAmmm mm ** 

«w« &T w« Ik folnMH ., .. , 

fe«*; ' **»* ->«» 



J*C 4 te ;i ’ :i 

" »-*«• 

^ •& ifen i* ■■ a %n •■'•’- 

>•»•./> . / *^ v> ® •« ta »#« 

Wiopteft , fe km ^ •* V* «* 



7! 


When the Hindu-Arabic numerals were introduced into 
Western Europe, they were distinguished in the minds of 
most users by their most characteristic feature. No other 
system of numerate employed a aero. The »>ro was an inter¬ 
esting and striking; peculiarity of the new system, A name 
for the aero came to be used to describe the use of the whole 
system: to cipher meant to uae the system which had a 
cipher as a symbol. The masw judged the new system by 
appearances, and so they thought of the aero aa a numeral; 
that is, as a sign for a number. It appeared to them that 
the aero was used like the other signs of the system; hence, 
it must be a numeral, standing for nothing. 


TO. Tkr Zmo Is a Pmci Houma, Not a Numerao 


The aero is the characteristic feature of the Hindu-Arabic 
system, because this system depends not merely upon numer¬ 
als to show quantity, but also upon the positions in which 
the numerals are written. In this system the aae of a group 










It is iateswtfag to oote u**t it* ***** 4 * •"* 

fiid not mailt s uroap y* Itetls sl» If# “> 1 1 * *i B 

and tf« Amirfc mm *# *«l *»#%, « *«* , «•*> 

0, was otifpaJfy • mm for *** #*'4**' t* T w ♦* w 

to tteffiai**, wise »®lds«l <ta » »** *>•■**' lf '‘- 1 ' 

noticed only wbftt ihdt ***** mM «*. to «»•** «**«» 

nal and tmdd mmam <* **» ^ **W«* ar”* «* 

a dHfa wtfg bgt t w w i the aettfesirSiwil wrtwwit is«s sifo* 
sot and the paMv f«s»f«mrf3 w *V row* 

Tartars of dtewwdsif awth**^ «** t* 

note of thi* dsfewar**, t«*9®s# f*$$* ** «!»*» pm % •*«**> 
the dSssifflcte® w wwpo w wN e fef the- edhvtoA <4*. is*** *'#sjw b *» 
mce ift rmpfjsyifif the mm » < &»&$**» -r ■:•</. 

arefflip^iis fcartrfw *««*»*)?♦* **tffe* ***> 

aero for whet it » ioteoM »1 fc# «f**s -4 » *»** «. «* 

apiattholder. They «1ii. 4 *s*sr« b* *»■*»** ^ 

by«i3para«w, «»*» it* *** *4 Ufa* *r** $,**., i - n» w 
of a Rmaeni. let the fewta* i«g t* »**,• *i*» 

neeearoiy d^netbo, or, »fe»* *» »•■*** eea***^ *.» ■>..•%-4 

ttecMM« the appfcWt «sr 4 tJW «nm «* * **r«^ *# 
aotMnf wMe *fsti»ffr i» «y§ *w^«» * «* 

Maia* of the *p#W, #*4 itw 4 ta» iMum* 

mil be ww tmtmmM. A* * I***#*!* %%» 
ftiw to batter, few «***«#. «*! «nte» «fc#* #»«*** 
of tetching the apiMmat use ®d the iw%», *,%,i 1 % 

1®^ fitetit ®s lsiSit*il ip #5p5dl!i 

start tta f«flw» at# kmfmrni *s#«fc«i# ^i» l€ 

CIW il iln rMMWi &» la ^iin &::a...g . a 

at mu ®U> aiHiud 

S“" 7 i Wwt - ^#** 1 «—-«** ^ , 

rfteaehiacttaa^ ^ L ,, ^ ^ 

z£z%£2?z — 

"** * "■’"**•' r 4 ** i »<*- 



















*1 


mm or mtoo-MMW m wiiuw 

wtmAip of vitM. CM4WS *4 »**w*w* #'«#«• 

do not ttodr petal* m % «*■; rt*r •■«*** ******* 7%rw 

do a* (fad witb lb* »*«*** I*®***” *»* *•*»- 

tiy e jambs*; ll»f <M «tt iJ» 4 I >» 

Tliey do not *f«# U» «* <■* * !w: **** * # 

teal Uw» aw® » « »«*«»*. » ^T*""*** 

■ tire of aefcWft*. miMi a*#mrr; *~*r ** #-*** 
may be mtei *prt »l fe## lie? wf I * -**»* «»* 

groups stefeS by Ss«p»» m wtari mm%» *i *%«■%■ 
'ROtililf,' M I I* SW A«#*fl** few fat SWS**** 

from v, • ,\.‘ aeimily $*s tW# 

TL Bn Mam or Wf Kcinm 

Tte BW«*Aafeie wittfes 4* s sqpvta* Imhmm* 
ofitoi^iSf, It «•» tqmtai* ^rnimit I# **4 fee Umm» 
waste idea* that ssif I* i?w»w| m4 » ■**»* 

Mas; il am tl» npaiibnl* <t *&*si rtw * «*& mm If 

iiKsi# ;%*»» <«* «** **.gw, 

nte aarf dftiiJaet; ft nfaufdtjr <teea$s*&m *&* *4** 4 a«* 
&od the tde* of wswte, if &*» i-'wwto* i* «^j»*>whhs 'pmmim 
of tea: Il maim pawl*,, *&* «** 

prfnejpk ei ihakm mh in» «. m. **». *** 
tad it peaitn mm» to awk* a*».? %3 *&«»» #** 


Mb! *• ..-. . ; : ’ *ytom, tv 


■>i’ Ifttf fj«#i U'-« 


been imtatol m mt pm*** w*«*« *, ^..., 

{Tf? 1 ®!?'** *** «»*,-,. i*|« to*** 

« Ite f«*e! - „ ,^, lt , : 

pmm:h - —^ -• *-* 

ra^iiKtr-j::nr 

2 S 5 *«X I,, ““~’‘".--- 




oiTfiEur ty 
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was ttea^bi of m a «lo#« put, or tout fnetioo. 

8. The idea of the unit fwS'tfca mm w relating to si m, 
He to of »Mt®r tot eared for tutetatiwlly. 

4 Se«a§M**»*ii fnettons — ifaitto ■— arid for the to 
of to aiifewmlirally, Tfaittkitti with »eti fraefctona related 
to number of parte. 
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FRACTIONS 


II. What Fractions Are 

Fraction are parte. The word ‘fraction' derives from the 
Latin fmngere, "to break.” A part, or a fraction, of a thing 
mm originally "broken off" the thing. Thus, pipes* of bread 
were broken off the loaf just m a piece of candy k now 
broken off the stick and a* a pit of an apple is broken off 
when the apple is broken in two. In Medieval Europe, 
fractions were called -broken numbers," and sometimes 
“brokim” A fraction of a fraction, such as f of | was thus 
designated a "broken of broken.'* The Romani called their 
sixtieths “little parts.” Their dMAm into sixtieths resulted 
in their park# minutim primm., “first little parte"; and 
their second division into sixtieths of axticths resulted in 
their parim minutiae mmdae, “second little parts.” from 
the two phrases come our familiar words ‘minutes' and 
‘seconds.* 


III. Unit Fractions 
1. The First Fractions 

The first fraction to which early peoples gave their atten¬ 
tion was of the type that we now designate as a unit frac¬ 
tion; that is, “one part " though the term » now the carrier 
of more meaning than the original idea of part possessed. 
The first fraction mm merely the broken off piece of a thing 
— a part of it, whether kip or small. Sfce was, of course, 
distinguished from the beginning, though attention to rim 
was but crudely comparative. The type of attention given 
and the type of idea resulting were of the sort manifested 
by the snail child who distinguishes between a stick of candy 
and a piece of the stick or between the big and little pieces 
when the stick is broken in two. Though the older child 
and the adult may recognise the larger piece as two-thirds, 
say, of the original, each commonly regards it, not as two 
pieces, each the sbe of the smaller, but m what it actually 
m; namely, one piece. Thus did early man. Having at the 
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fMOTOMS 


The sign for a fraction wwl by tin* Egyptians was a crude 
dip*. Tfak ip indicate! that a part was being shown. 
Just below the sip the numeral (sign) that indicated the 
ai» of the part was written. Tk* illustration shows in the 
left column certain Egyptian numerals and is the right 
column the corresponding fractional cxptWMona, 

The. only fraction not a unit fraction that the Egyptians 
could write was twMkirtk. They apparently understood 

iff thrw It? one third 

Hut five S one fifth 


/? tea 
ftffff thirty 
/$*/ forty-two 


*?? at* teeth 
fffl om thirtieth 
fjjii oca forty*«co»d 


this fraction, and for it they used the special sign «#\ All 
other fmctiona were thought of each as a mingle pari, or unit 
fraction. 

The method of writing unit fractions accomplished two 
results. First, it freed the mind for a more detailed and 
exact consideration of parts that were not equal divisions of 
the whole; second, it limited the ©orwdeation of such parts 
to their relations with unit fractions. When an Egyptian 
had eaten a pari of his cake, for example, he had a pad of it 
left, and ho thought of this also as mm pari, Let us say 
that be had eaten a fourth of it. He now had this om part 


remaining. 



He could write fR to show how much he had eaten, but he 
had no way of showing by a single apt that thre&-fourths 
was left, because the part left was actually am pari. There 
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not be carried in thought m a single part. The unit fraeUtm 
c«wilMrtsd up« mm, tat mtnber. 

IV, S«XA©MIMAL FtUGTMM 

Tte ffifaiitb® involved la the use of unit fractions led 
ptofia to the tafutiott of & method of thinking and 
writing part# which ta if# ONOttial fwtes? mm the extreme 
opporite of it® pmdeMMnr. This was the method of the 
Babylonian sad Gn»k wiiwmew of reducing tbrir frac¬ 
tions to rixttetfas sad sixtieth* of sxtietba. The first of these 
wiuctloni, m iadfeited in a foregoing topic, gave us our 
litotes, and the second wa of Item, our sh&imU. This was 
the method of ssmisg to spew atm — that is, of» stand¬ 
ardising mm that they ecuSd be readily carried in thought 
—»aad of «a«tating upon ntm&sr of parte. 

Apptw®% the ties of unit fractions W to the conviction 
that a coRveabut method of dealing with number of parte 
was needed; and, apparently, the coocksrion seemed to have 
he® made that, dace it w# so extremely difficult to think 
of number whoa rise of parte was represented. it would bs 
equally difficult to think of «te when number of parte was 
represented. The difficulty «med to lb in the demand 
that tie two essential tmbim of the fraction, sus and mm- 
hr, he thought of at mm and each in relation to the other, 
At say rate, early people® mm flaaliy to realise that atten¬ 
tion needed to be givers to numb® of pits, and when they 
did, they tried to dispense with rile. They worked the rim 
of any given part into so many ‘minutest,’ or so many ‘sec¬ 
onds/ or both (not td«® of the hour and degree, but of 
anything ete); and then they proceeded to forget about 
parts and rises in emmaatrattog upon number of minutes 
and numb® of seconds just w they attended to whole num¬ 
bers. Just as we do not have to think of 10 minutes, or 
45 minutes, as parte of an hoar, » early peoples were not 

complied to think of parte and to rises of parts whin 

they used ®xag«shnab. Though they mm actually parts, 
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Hifiwneftd the wore by the Ihnitniiorw of both systems than 
by the advantages. Instead of teaming to think both mu 
and Rtmfar together into dtagfe klems of parte, they con¬ 
tinued to attempt to forget number when considering size, 
and to forget mm when considering number. All this seema 
to bo indicated in the way they misted the two contrasting 
arts of idea* in thinking, naming, ami writing the fractions 


in common use. Mow axe given mm commonly used frac- 
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to tew the Hindta-Ambk* numeral;*, am! gradually to appro- 
prrnto the Hindu form of Hr written Inmiuh, mixed the two 
numeral aywtonw, Thu*, in a fo«k on nmlmsHh*, printed in 
1514, fradions «m printed in Homan numerals arraimd 

ia the form of the Hindu frafli»fi:t 1 [> L \\ ** 
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VII Dtsmuui 

Hwi idea of u»»g dWwt# was aitntirr aremingiy simple 
Idaa that actually mm a long time developing Borne notion 
of the idea came from thf uw* of w^agmmak like deci¬ 
mals, wmp'satb have a eormiwn tow, Moreover, in 
writing eexagMiina]«, the parte are written in ntvler of rise 
from kit to right, and, time, the idea of the imp of portion 
» not atent In preceding chapters. we have noted how 
tte idea of writing tow, tons of tow, and »> ms, in different 
poaitiow slowly led to Use writing of the !Itnd«~Arabie 
numerals in different powinm to Hw*w different dm of 
groups. Lopn!!y it ww« but a step, mid a elueely related 
(me, to the thinking of tenth*, tenth* of tomtits, and so on, 
and to the writing of these parts in different pwilioas 
wording to respective mm; but actually it was a long 
time Wore the step wtw even thought of. 

The idea of the decimal iwih to have rotne pretty much 
by accident. IV Hindus stumbled upon the idea almost & 
thousand year* ago in their roundabout method of extract- 
ing the square mot, They dhrovemi that if a number k 
not a perfect equate, ita n»t might be approximated by 
finding the, wot of the number with jut even number of stores 
added and then dividing the wit by 10, 100, HSOO, and so 
on, according to whether the number of amts added was 
two, lour, tax, and m on. Thus, to extract the square root 
of 2, ax aeroa were added. The root obtained, 1414, was 
then divided by 1000, giving The germ of the idea 
was also developed in connection with a method of dividing 
numbers by 10,100.1000, and so on. 
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u FRACTIONS 

today, though he did not, make iw> of the decimal point. 
In writing whole numbers and decimals, hi* used figures in 
tireless to indicate positional values; (5) showed the place to 
be units; © showed the place to be tenths; @ showed the 
place to be hundredths; .arid so on. Thus, to show 42.875, one 

or the other of the following forma w» mml: || y ® 
or 42® 8® 7® 8®, 

After Stovin’a time, as people began to develop the idea 
of decimate, they developed iem confusing ways of writing 
them. Sometimes they used a comma between the whole 
number and the decimal; finally, they learned to use a point 
between the two. Thus, two and five-tenths was once writ¬ 
ten 2,5. Often the comm# was used just to separate the 
whole number and the decimal, and other signs* wen* used 
to indicate the fractions. Thus, in lfilfi, a mimlwr like 
2.758 was written 2,7'5"8'". Sometimes, when the comma 
was used, the writer would win to forgot the decimal 
form of notation, and would revert to the form of the 
common fraction. Thus, instead of writing 65.5, or writing 
it with a comma, 65,5, forms like throe were used; 65,| and 
65,A- At limes, the s*c of the fraction mm indicated by 
numerals written under the numerator of t he decimal. Thus, 
in a book written in 1685, the fraction ,00438 was written 
*tt4!§- At other times, other sips* for the decimate were 


used. Thus, in a book written in 1657, number* which we 
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had no systematic guidance in the recognition of sixes, or 
having been taught to treat them an numbers, knows very 
well that, he can add 2 parts and 3 part#, and the result will 


be 5 parts. He proceeds so to add, m just indicated. Since 
the denominators in the addenda p«W!*i a false meaning, 
he might just as well net down a falsa meaning (or any 
meaning) hi the denominator of fain answer. 

The history of fmrtians revcsl* that the rave marie little, 
if my, prop» in the development of ideas of fractions so 
long as size wan emphasised at the expend of number, or so 


long as number was emphasised at the expense of rise, The 
same revelation is to be noted in the case histories of pupils 
in the school. They make no pragma* in developing a work¬ 


ing understanding of fractions so long m either dwtinguish- 



X. Fkscwtis 
1. The Idea of Percent 

The idea of percent began to grow in the minds of people 
a long time before they began to think about the value and 
use of decimals. The idea was developed and used in con¬ 
nection with the levying of taxes, the grouping of soldiers, 
the charging of interest, and the computation of rates of 
gsun or loss in trading. 
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08 PRACTICE 

II is often helpful, when the pupil I m to find the percent 
of m amount, 8% of 300, Irt w* m\\ to remind him of the 
older meaning, which fit "ft out of a hundred." Thus, in 
determining 8% of 300, be may be encouraged to think: 
"If there must be § out of every hundrad, and if there are 
8 hundred, then there must, be taken out 3 time* 8, or 18." 
Of course, it m to he kept in mind that our present meaning 
of percent k w hundredths; and that, to find 8% of 300, one 
may proceed to multiply M0 by .08. 

2. The Percent Sign 

The earlier form «m ‘‘percent©.” Often, this* town was 
abbreviated to "per «?" ami "pc**." About three centuries 
ago, the abbreviation w#« frequently written m “per|" or 
“p|.” From the latter abbreviation, we get our present 
form of the «gn tor percent, %, which ia earner to write 
than the older forms. So Sung as one recognises the sip, 
%, m m abbreviation tor the nrpmmon that means “out 
of a hundred," or “hundredth," he encounter* no danger of 
confusion. 

Hate on bonds art often quoted m m much “per -hf," 
that is, “per mill," meaning “out of a thousand," or “thou¬ 
sandth." In Germany, the sign »/tw is used for “per mill,” 
the sip being patterned after the sp for percent, instead 
of being derived from the form of *' mill.*' Biweball averages 
are printed In “percents." Irt such caw, the term ‘percent’ 
a not properly used, because what is really meant is “per 
null." Titus, if a player has been at bat 100 times and has 
made 80 hits, he really has batted 30 percent. This, how¬ 
ever, ia printed as .300, which is the same as .80 or 80%. 
But, because the term ’percent* is familiar, and the term 
'per mill’ is not, the batting average of .800 Is usually read 
as *800 percent’ instead of *800 per mill.’ So, when we 
speak of a player’s batting average m hk * percentage,’ what 
we really mean is his ‘permillage,’ if a player has been at 
bat 4 times and has made 4 hits, we say that be has “batted 
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follow; 

Fird kimk Finding the part, or pprn»nt f of a number 

Second MM; Fading whal part, or permit, one number 
is of rnotter numb«r 

ThM Mad: Finding a number wfon * part, or a percent, 
of it k known 

taxmng the methods of notation k never difficult. The 
methods may be stated briefly, a® follows; First kind, multi¬ 
ply % the pad, er prnmi; swtnd kind, iimk: third kind, 
divide by tfe porf, or peraant, it being tmdemtood that com- 
put&tkms involving percent* require the changing of the 
permit form to the decimal Iona, teaming how to make 
dMndfow between the three .kinds of problems is the diffi¬ 
cult task. 

The pupil may be trained to make? the ueerwwry distinc¬ 
tions. He may tarn bow to notice distinctions if he is 
given training and practice in looking for them. The second 
kind of problem » «wiy ffiatingutahed from the other two, 
but the pupil m often at a tom w to which number to put 
into the dividend. Once he know* that the “number being 
asked about" goes into the dividend and bm had practice 
in looking for such number, tie may be rapected, when he 
has distinguish*! the swwnd kind of problem, to aak the 
question of himself, “What number » the problem asking 
about?" Looking for such number nay not be the equiv¬ 
alent of finding it; looking, however, i» a nwe»ary pre¬ 
requisite, Moreover, whenever the activity of looking is 
unsuccessful, it at least makes uudersUndabte the amataace 
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Ammnm 

1. The general udoptioa of the Hindu»Anbtc numerals 
stimulated intern*! in the art of amptation. 

2. Interest in computation resulted, not only in unusual 



and practical giteatiow. As such situation* were attacked 
and were provided solutions, iatwsrt shifted from practical 
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4. For the sake of the punte element, problem* came to 
be sought in fanciful and impract ical mitifttkm 

5. Such ascendency of the puaskt interest confirms the point 
that a problem can provide a real internet even when it* source 
team no relation to reality. 

8. The early interest*, in computation* and in problems 
persist, in piwntday arithmetic, which divides into two 
parts; namely, computation and p»Weju*t«fvmg. Ancient 
interests dominate the Arithmetic of the modern school. 

7, However, when ancient interests become too dominant, 
they produce critical reactions that are eharaeterued by more 
or less sporadic enthusiasm. Chief among such reactions are: 
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104 THE DOTLOTMEtCr OF ABITfiMBTIC 

II. Computation 

I. Interest in the Pjww 

The union of numeration and computation in the Hindu- 
Arabio system of dotation, which mud** both prow»*H an 
Integral part of the written Innguagp of number, detached 
from mselmiilcal devices yet retaining the virtue* of a me- 
diMsicil device, paved the way lor the development of new 
tatarwf* in emptatim Cosiputatbn*, euch a* multi, 
plication and division,, that theretofore had been carried 
through as «Mtkws and subtraction*, reapretiveiy, now 
were matte possible with the new plare^ystem of numera¬ 
tion. With the new ability to carry through computations 
oat* looked upon a* ostlranrditiariSy difficult, if not impos¬ 
sible, want the growth of op* interest* irs computation. 

Moreover, the new numerate provided a new interest in 
eomputadoft related to wbai may be railed the speculative 
fade of mfttlwati«. From «mriy time* men had observed 
the strange properties that numbers pasreased. They had 
at first aawcwtated these propertkw with magic; later, they 
undertook serious tavwltpfitm of tint principle* underlying 
these propertiw. They observed the peculiar relations that 
©Mtodbftfcwoen certain number*; they studied f be properties 
of prime numbers; and they on oeewdon orpiuwi in groups 
to determine the lomticm of the last number. Though such 
speculations were t he sport of philosophers, they were not 
entirely unknown to the popular mind. Horn* greatly the 
popular mind has bean irapwswi by apemtlationa about 
number is indicated in the belief that still pemate in the 
'charm* of three, the ‘magic* of seven, and the ‘unlucky’ 
thirteen. Because the new numerate were* tu*d to designate 
both unite, tens, and powers of ten*, a whole new series of 
unusual relations between numbers was revealed. Let us 
consider, first, how such speculations developed interest in 
computation, and, secondly, how interest in computation 
grew with the developing ability to compute. 
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fill DEVBIJOPMK.VT (W ARITHMETIC 


if) 

S H 9 + 7 » » 

m k 9 + « « an 

‘mtoms x i +1 » mmm 
mmm x a + o - w,m« 

m 

I+2 + I + 4 + 8 + 6+ ? + § + §«• 4$ 

4 + 8 « 9 

The fowgoin* md others of like nature were, 

early devdopmint* that Main an intrswl for the modem 
pjpil in arithmetic. They aw the forenmwn* of mich mud- 
era rasriostias a#the falkming: 


it) 

mmmimmwm 

X 2 

Note in fj?) that the Nun* nutncimk appear in the product 
at in the multiplicand, bat with tlx* 2 moved from last to 
first place. 

(A) 

Set down the tmmrralr. 142,®? anti multiply in turn by 
1,2, 8, 4,8, 8, and ?. Hole the wane numerals appearing 
In the products with the exception of the hud: 

When multiplied by 1, the product ® 142,887 
Whets multiplied by 2, the product» 385,714 
When mdtip&d by 3, rise product m 428,871 
When multiplied by 4, the product, m 871,428 
Wises multiplied by 5, the product is 714,285 
When multiplied by 8, the product» 887,142 
When multiplied by 1, the product fe 992,99® 

The aero of the new apiem of numerate was itself a curi¬ 
osity, and it mfitwtced th« development of computations 
that would produce eurteua arrangements t$ numerate and 
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IM m tmMm *aa» of the method* and procedures of 
i»ttltlpi«li«i and ditttoti that mm adopted one after the 
other. Each m»Uwd tad it* day, only to be succeeded by 
aaotlwr, until war pnmnt nettada were adopted. Each as 
il mm itemf «i»trtiwted it# 4am of interest to the art of 
etJettiattaiL 

A* previous dbmwdww tav« indicated, multiplication at 
find wm performed a# a smm of additions or by means of 
duptaikm. Later, a method of decwnpodUon was used for 
those multipliers that could be factored. For example, to 
multiply by 42, one multiplied first by 7 and then by 6. 
Various form# for keeping the partial products in position 
were used when the multiplier wm not factored. The fol- 
knrtag aw? frm i the Ttom arithmetic of 1478: 5 
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answer 36 m* 4H**®**-i 
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tractbw by‘wsafeiTO'i y« * mm?** 

Later, tk fertw 4 Ik ifern*# *»** o»4 w- 
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To divide 900 by & 
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I 111 THE DBVEUMtRXT Of ABmfMETIC 

II# Mtewii« fiBN? $4^- fefcC' yf our present 

method of tag dhriskm; 

mim » 

wwet*? 

4 

n 

to 

m 

m 

"» 

js 

The method »pfwm>d Sr I Sip fourteenth century and is 
m* uaUke tlie method in un today.* 

III. fmmam 
1. Intern*! la Ihttblema 

The arithmetic problems of early tim«, like those of the 
prwent day, impnated in the rwaJ situations of life; and, 
life# thnre of the ptweni day, they took on modifications in 
ti*»W of the apreud interest* they helped to create and in 
tonus of the special Interests of the people who made use of 
them. The length of time it would late for water flowing 
through a pipe to fill a dwterrt, and the length of time it 
w«i!d lake an army to march a certain distance were, for 
example, real ffituatkma in the lives of early peoples. They 
were problem* that on occasion p«s»d an intensely prac¬ 
tical importance. It wan uecreMiy for the people of the 
lime to fare the tames «L«d and to meet than to the best 
of lh«r knowledge and ability. An the issues were faced 
from time to time and as solutions were reached by one 
manner or another, interest shifted from the practical issues 
involved to the logical issues. The use of a given method of 
solution served to attract attention away from the practical 
issue and to ret the method up aa a center of interest. The 
method involved gradually grew in interest, and, in later 

* See Smith, op. eft, pp. 128-144. 
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a mi is on the ground at its foot The mouse descend! l of a 
foot each day stid at night, it turns back J of a foot. The cat 
ellmfass 1 foot a day and goes back £ of a foot each night. 
The tree grows £■ of a foot between the cat and the mouse 

< L C. Karpinski. The History 0 / Arithmetic (Rand, McNally and 
Company, Chicago, 1925), p. 40. 

4 V. Sanford, A Short, History of Mathematics (Houghton Mifflin 
Company, Boatan, 1230), p. 218. 

4 m„ p. 210, * im„ p. 207. 
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ful situatkin, from mw artificially produced for the sake of 
the lesion, from one* which varies the slightest from reality, 
in order that an idea, or a number relation, or a principle of 
procedure may be illustrated and empluurisodi and the prob¬ 
lem t* auhjeet to severe rondemnation. Is this true? Must 
the problem always be a real one? Must the situation that 
produces the problem always be actual? Which is the fac¬ 
tor of central importance — the problem, or the method of 
thinking illustrated? Moreover, what kind of problems are 
effective in evoking and stimulating the interests of pupils? 
Which is the more successful in commanding the attention, 
the practical or the logical? 

To the questions just raised wo must withhold our answers, 
reserving them for a later discussion. Or, what is more to 

» I). IS, Smith anti W, I). Reeve. The Teaching of Junior High 
Mini Mathmatim (Dion and Company, Boston, 1027), p. 300, 
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to mtw pmbtenw; the pupil first must 
ffteU* end fiimbinaiions, and then he is 
item; tmh chapter of the textbook first 
'or drill, ami antt mim problems to bo 
omptito b the first objective, and ability 
i tto final objectim For the two kinds 
imfocnedi or <if things to bo learned, or 
lined, we have sueeecded in developing 



1, Revolt Against Extremes 

White the view that arithmetic embodies a double set of 
interests itlll penteto, there have been sharp and violent 
ructions against the earlier tendencies to carry such inter¬ 
est!! to extremes. The first reaction began a century ago 
with thft publication of Warren Colburn's arithmetics. ^ The 
following entbusiastie account of Colburn’s work, published 
a half-century later, will convey an Idea of his influence and 
of the reaction he fostered: 
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During U» later 4 mmm «f th# nineteenth century there 
mm a poem! ehmw ® mtimplkm of education. So- 
ilstf litpit to clmmuii » brouter type uf schooling The 
snaslt wan i general expaitfmi of the curriculum. This ex* 
piiifofe raked numerous question* tw to the possibility of 
tnakUng room for new subject# by eltuimaimg waste In the 
tmlliksstl Mm of study. Education 1 mm to question 


S, Complex ami compound fracurma. 

& Ap€)^e^nrimi J weight, troy weight, the furlong in tong 
measure, the rood in equare measure, the dram and 
quarter in avoirdupois weight, the surveyors’ table, the 
table of folding paper, tables of foreign money, all re¬ 
duction of more than two stops. 

7. Most of longitude and time. 

E. Cm in percentage. (Make one ease by using x and 


M BuiWfell and Judd. 0p cU>, pp. 9-10. 

» fee Fourteenth Yearbook ef the National Somiy for the Study of 
Education, Fad U (Public School Publishing Company, Bloomington, 
Illinois, 1015.) 






IS. 

11 

15 , Tte 


QM» «f 

m for th* ^ 

:m§ la mm* mM m4 


•J^i t^ct* ,1**1'' 


^ !#• # #$§4 @ f 4 4% 




. ,, it is M MMMMir fe d* #&$** # 

only « (to Mt of ll» «J$$f i» •* #•**** 4**w ** W» 
We team tiw mridptfattiM nMn, *$■ % €# *■#* *# 

to trapi«®di i Imtlitf iptm t*$« %► %w* **w» 
our taw, or tte fattend m * tote Wkmm-mi 
in ghnitt in tb® ny&fe Iwyafii Sia 
acetal utiUtf wbsmi* ikm ditiwwll 1* «w»S #**»# 
in other wap, 1 * 


“ 0 , M. 1 
waiics Jar 0 m 
1923), pp. ij-ll 
Be® ate W. A» 
ftckioi Te&dm, H 
0 0. M. W: 
Mel/iod, 11: 

« Q. M. Wi 


# #*«| 

i ttemteb Mi * «4, fe», 




^4|^feppntta-# iL , 


• •, 





and aid m a background for the formal work. Later in the 
grades community problems of a more complex 
m siifl wider «op© to the mathematical training 
and lead the child out with a more efficient equipment into 
the world about him. 11 

a Katherine L McLaughlin. “Nummary of current tendanclee in 
elim«ntary-wlwK>l mathematics m @hewn by recent textbooks,” Ble* 
mnlttry Hehml Jmrml, 18; March, 1918, pp. 643—551, esp, 545. 
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Iwtflri, kVIed, ttuttibrmi, and otherwise set forth, each as 
a, « 6 jmralU ! ‘ and distinct polity. Arithmetic no longer could 
be* ajMutawdl an entity; henceforth it must he considered 
a mmpmilv of' a multitude of defaik 
TV analysis of arithmetic hut led to the? listing of 390 
wjiafitf’ simple ‘‘fombinatUmj*/ TftTi higher-decade additioiiK, 
an equal numVr of higher decade tmbiraetwiw, 40,095 two 
dipt dtvtxqttttft wrth ^ingViligit quotients, to mention only a 
few, To V sure, not all the facts m Vied are found to bo 
*#wiilSy uivful ’ Hurts may V eliminated, and the 'useful' 
facta retained in the* curriculum. Since those ‘facts' that 
an* not' useful * may V summarily dhtmuwd from the cur¬ 
riculum, it follows that they have no logical connection with 
thmw that a re retained for reasons of social utility. In 
oilier words, no relationship of any consequence exists be¬ 
tween the 'facts/ whether 'useful* or 'useless/ Likewise, 
tlw r u*»fut facts' are of importance each in Sts own right — 
Vrauw of their 'usefuln«* — not because of any relations 
that may mu# t among them. And so, because of the char- 
acterwlirs awignerl to them, the 'number facts' must be 
taught to children each as a separate and distinct item of 
experience. One may find in the work of the school some 
at range and curious anomalies, but none more strange and 
curtail* than the union of the doctrines of social utility and 


of appeal to children's interests with the analysis of arith- 



Facto about Humber Facts 


With respect hi the theory that arithmetic is a composite 
of many discrete isolated facta, it is important for one to 
consider (1) that an analysis of arithmetic into its parts 
may be entirely unrelated to the manner by which children 
learn the subject, and (2) that any such analysis is the analy¬ 
sis of the adult who has already learned the subject and is 
the product of adult interests rather than of children's inter- 
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may Irnrn the atetetwnt The third fart nf major impor¬ 
tance fa the* smsemtiifrttfsi of the number fact. At this point 
intellijrenfT plays a part, and al Lhfa pmint a contribution to 
the child'# intelligence nmy be made, (Ainschnisnce# docs 
not of neotmty follow the am’pUuiw of existence and the 
learning of the .statement, #ums these two may take place 
without any relation to 'conadouimi^' ■— in the sense of 
'intelligent eomprehmsion.' Consciousness, however, in¬ 
cludes the other two. One may with propriety raise the 
question whether a child ran be made ‘conscious' of a ‘num¬ 
ber fact' when it fa ao prwnted as to exist in his experience 
merely as an isolated unrelated item. The experience of 




lumm 




find that, after a pupil has accepted all the ‘useful number 
facta* and learned how to state them with « and with 
accuracy, he does not know what to do with them. They 
frequently find, too, that he m more hopelessly confused 
after he has learned many of the so-called ‘facts* than ho 
was when he knew only a few of them. 

With respect to tlm theory that the work in arithmetic 
must be connected with game® and plays and other chil¬ 
dren's interests in order that the learning may be motivated 
by an understanding of usefulness, it may be well to remem¬ 
ber that in the development of arithmetic the invention of 
device# always preceded the necessity for their use. One 
may reflect, if he wishes, that modern industrial society 
would break down if the Arabic numerals and the methods 


of thinking that they facilitate were suddenly withdrawn. 
It fa, however, more to the point to reflect that modem 
industrial society did not come into existence until the Ara¬ 
bic numerals had been invented and accepted as a means of 
number-thinking. Moreover, one may raise the question 
how a child can be made 'conscious' of the 'usefulness' of a 
process in arithmetic before he learns it. Suppose it does 
relate to his interests, or what the adult views as his inter- 





soeh Met® 1* km km*4 

pup «t» t wf»t H* mp&tem* * i»* i» 

t»d jm fewrM mfy m 1 I 0 pmm & tor*# <•* * 

#6? t®#$f*i| #1 Si * !♦# f#W*i# # 

Bar, ills, m 0® w#Mmm d i i» *»-»'*** % 
»«iw fer IMgf if @w ^ i§# mm - 

hg fdhrir* ru's'i v< - +>\ * pm &t tw **$* 4> 
mmrn! <khf v,.i / >t m **«* 
ik *#*,W J -\' t t, 11 mm #qm mm 


Wtl lb 3i$ 


lbl» Ifn^f %s* 



otOs^tif fet^j, , '■ ■■” 

Of b Wlsci* %£ 5 ^ muemhBMSW & 

m. qptmfy mi m *w * v f! % m ** 
febe mrMm fa mrnwt 


the fiumeufiii la mm® mJi m ^ 

tomd ia y ' * JJ 1 ** I «%# 

«y of Can la ^fato«Sr«ft f^"® 4 *** * 
k jp®«t Ml ft ^ 0 

***<XCmlimm mZjZf 

thft i^iii^ , iU * ^ m *b i 

AttmiMTTS. 4 «*» 

mknm ii ith< u th) ^tmmrnmmh 





126 


THE DEVELOPMENT OF ARITHMETIC 


profit as ft percent of the selling price ra t her than an a percent 
of the cost — thus, of coum*, bringing rapidly into use the 
procedure of finding a number when a permit of it is known, 

The short-sightedness of the theory of social and business 
usage becomes apparent when one raises the questions: What 
makes a useful fact useful? Is the usefulness of a fact car¬ 
ried by the fact itself? Or is a fact useful only as the intelli¬ 
gent person finds use for it? One may discover in our schools 
many pupils who learn useful farts, but ant unable to use 
them, and one may discover many pupils who am constantly 
finding use for the things they learn. Perhaps by reducing 
the curriculum to the useful and the practical we may neglect 
to impart many things that, though useless in social and 
business practices, may be of exceeding usefulness in the 
training of pupils. In physical education classes wo teach 
the youth many plays and games. We do not expect him 
to find these quite so useful as he grows older; indeed, we 
expect him to abandon the games of childhood. The plays 
and games are taught, not because they art* useful in later 
life, but because they furnish a training that will be useful. 
The arithmetical method of extracting the square root is 
certainly not a useful device in adult life. Most people have 
no occasion to use the device, and those who do have such 
occasion find it easier to resort to the table of logarithms or 
to the slide rule. Why, then, shall the school teach the 
extraction of the square root? It may lie that the under¬ 
standing of the method wilt give the pupil a clearer insight 
into the spatial relations of square measure. 

IX, Computation and Problem-Solving, 
the Persistent Concerns 

In outward appearance, the modem textbook differs mark¬ 
edly from textbooks of earlier days. In externals, modern 
methods of teaching differ markedly from those of our 
fathers 3 time. In content, the modem curriculum differs 
markedly from the curriculum of the past. Internally, how- 
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It m easy to Lrna^iiao a parallel between racial development 
and individual development, and to sol up an nrgument that 
tlu* conditions and situations that were instrumental in fur¬ 
thering racial progress should 1 m* duplicated in order to pro¬ 
vide the motives and the net tings for the progress of the 
individual. Indeed, m the preceding chapter has indicated 
and an our present duteuiwinn will show, it m extraordinarily 
difficult for the present to break away from the influences 
of the past and to make adaptations to present conditions. 
The attempt to duplicate the situations that confronted 
earlier societies in order to furnish the motives for learning 
in present society is, however, a distortion both of modem 
situations and of the conception of the true motives for 
learning. Though the child must learn the number system 
the race 1ms evolved, the conditions that surround him are 
radically different. He has to learn in a short time what it 
took tin race a long tune in diwelop. lb- must be steered 
elear of tlu* mi* take'* tin ran* nmd> He line i not be allowed 
the long periods of axjierimciitalirm with inadequate methods 
of thinking that the race through aeeident had to experience. 
He is surrounded at birth by a perfected number system 
in daily use by the older generation, and throughout his 
formative years* if not Tip* whole lifetime, he may profit 
through such experience; whereas the rare enjoyed no such 
advantage because it was at all points confronted with 
the task of creating a number system and bringing it to 
perfection. 

The only item in the parallel is the number system itself. 
Through blind trial extending over long centuries the race 
succeeded in creating and developing a number system; it 
is this same number system that the child must re-create and 
redevelop under the systematic guidance of the older genera¬ 
tion, The race lacked guidance and consequently fell into 
many difficulties; the efforts of the child may lie guided in 
the. direction of the successful methods of attack that the 
race through trial and error finally came to adopt, 
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of ten and five and lastly in the chance arrangement that is 
demanded by the situat ion at band. 

Third, multiplication docs not mean to increase. Three 
/ fives are fifteen. We start with three groups of five and 
five and five. The standard arrangement is one ten and five. 
Six sevens are forty-two. The economy of the rearrange¬ 
ment is that in the one instance we have a certain number 
of objects in a chance arrangement, and in the other, the 
latter, instance the same objects are thought together m the 
standard arrangement We simply clarify our thinking about 
them by standardizing the grouping into four tens and two, 
Economy is further illustrated by the necessity for compari¬ 
son. Suppose, for example, we need to compare six sevens 
and five eights. In the original arrangements, comparison 
is very difficult and consequently subject to error. The 
standard arrangements, however, are easy to compare— 
four tens and two compared with four tens. 

) Fourth, division does not mean to decrease. Forty-two 
/'divided by six equals seven. In this instance, we merely 
/ translate the standard arrangement of a given number of 
objects into the arrangement demanded by the necessities 
of the moment. The question is, in forty-two, how many 
groups of six each? or in forty-two, how many do we have 
in each of six groups? Ten divided by one-half equals 
twenty. The process of division is not reversed. Ten is 
not increased to twenty. The question is, how many halves 
arc there in ten? The answer is, twenty (halves). 

There is nothing natural about the grouping of objects 
into tens. The writer remembers the little, boy who de¬ 
scribed his wealth in the following terms: “I have a quarter, 
five nickels, three dimes, and seven cents." The boy was 
not aided by the suggestion, “How much do you have alto¬ 
gether?" The boy had already thought his money together, 
and had described the total, The suggestion of eighty- 
seven cents as a statement of the total was not helpful. 
The boy learned at a later date to group in tens, when the 
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Such problems as have been mentioned now no longer 
exist in civilized society. If one wishes to know the number 
in a group, he counts If the necessity of arranging groups 
into larger ones, or of separating larger groups into smaller 
ones, presents itself, one knows exactly what to do and how 
to do it, whether the process demanded he addition, multi¬ 
plication, subtraction, or division. Civilized society is in 
possession of methods of attack upon groups, methods of 
thinking their arrangement and rearrangement, that primi¬ 
tive society did not have. The methods of attack and the 
methods of thinking have worked to remove the element of 
doubt from the quantitative situations of life With the 
doubt removed, the issues that confront one are no longer 
problems to lie solved, but tasks to be performed. 

It frequently happens, however, that the school under¬ 
takes to introduce the operations of addition, or of percent¬ 
age, and the like by surrounding the child with the situations 
of life that seem to require the use of the operations next to 
be learned. The purpose is to provide a motive for learning. 
Lot the child play the game of bean bags or be a clerk in the 
school store and in the course of time he will see the need of 
addition, The game or the clerkship becomes a problem 
that is unsolved until addition is learned. The game or the 
clerkship serves finally to direct the child’s attention away 
from itself to the activity of addition, and this before addi¬ 
tion is introduced. In other words, the attempt is made to 
withhold the introduction of addition until the child is 
brought, by some means or other, face to face with the 
problem of thinking things together in the orderly and sys¬ 
tematic way that addition provides. Or, to state, the matter 
in another way, the attempt is made to reproduce in the 
modem school the type of problem situation that in a primi¬ 
tive civilization slowly but finally led to the creation and 
use of addition. 

There are at least four fallacies in such procedure. 

One is the fallacy of time. The school life of the child is 
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IV. The Removal of Doubt from Situations 

The discussions of the foregoing paragraphs may be sum¬ 
marised in the statement that the creation and perfection 
of the number system have operated in the direction of 
removing the element of doubt from the quantitative situ¬ 
ations of life. Quantitative situations, which at one time 
presented themselves as problems — that is, as questions 
involving doubt — are problems no longer, because the num¬ 
ber system baa provided clear and well-defined methods of 
attack upon the situations and has rendered them compre¬ 
hensible and manageable. The number system has freed 
the mind from the necessity of dealing with quantitative 
situations as though they are problems, and thus has pro¬ 
vided the opportunity for the mind to move out to new 
situations that heretofore have been foreign to experience 
By providing a method of attack upon the simpler situations 
of life, the number system \m made it possible for the mind 
to deal with more complex situations. 

Illustrations may be drawn from the situations that pro¬ 
vided some of the problems of earlier peoples. In the pre¬ 
ceding chapter reference was made to the so-called 'problem 
of pursuit/ or the rate-time-distance problem That was a 
real problem in the days of the Romans. A Roman legion, 
for example, would have to make a march of a given dis¬ 
tance, reckoned in thousands of paces. In what time could 
the legion be counted upon to make the march and arrive 
at the designated destination? The answer in many cases 
was a rough approximation. Not being versed in the for¬ 
mula for computing the. time from distance and rate, per¬ 
haps not having the formula raised to the level of clear 
consciousness, or not realizing its general applicability, the 
Roman officer in charge would give his answer in terms of 
what he could remember about the time consumed on former 
marches over different distances. He would approximate in 
terms of this isolated experience or that ono, and his answer 
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How long will it take to fill the cistern when water flows in 
through both pipes? Such was the situation in earlier times, 
but because there existed in the minds of earlier people no 
well-defined method of dealing with the situation, the situ¬ 
ation created a problem. From their previous experiences 
with the flow of water into cisterns they could make one or 
more shrewd guesses for Lheir answer, but in any ease they 
had no positive assurance that their guess was correct until 
they checked their guess by trial and experiment More¬ 
over, if the conditions of the situation, such as the rate of 
flow in one pipe or the other, changed ever so slightly dur¬ 
ing the period of trial, they were thrown into still greater 
confusion about the guessed answers. Today the city engi¬ 
neer who has the facts about the city reservoir, the supply 
of water, the average daily consumption, etc,, faces no such 
problem. Though the conditions are a hundred times more 
complex and on a scale a million times as great, no real 
problem exists, because the method of attack upon the con¬ 
ditions of the situation have removed the elements of doubt. 

V. The Characteristics of a Problem 

What we have been saying may be stated in another way. 
It is not the situation, nor the various conditions and ele¬ 
ments of the situation, that creates a problem; nor is it even 
the necessity of dealing with the situation that creates a 
problem. The problem arises out of doubt about the way 
the situation must be handled. It is ignorance, or uncer¬ 
tainty, about the way the conditions should bo dealt with 
that is the problem or that gives the situation the character 
of a problem When this ignorance is removed, when assur¬ 
ance is substituted for uncertainty, when knowledge dis¬ 
places doubt, the problem as such ceases to exist This is 
only another way of saying that whether a problem exists 
depends upon the degree, of intelligence possessed by the 
individual. 

The same situation with identical conditions may confront 
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of dealing with lhe situation. Hr in disturbed by no doubt 
as to what should be* dune. AH that confronts him if? the 
task of doing a little subtracting and a little dividing, He 
can proceed with confidence from the first step to the last. 

Both merchants proceed to the same results, but by pur¬ 
suing different routes The one solves a problem; the other 
perfqrms a task. The one if? confronted by doubt; the other 
proceeds to hi* task with confidence. The one expends 
mental energy; the other conserves mental energy for situ¬ 
ations that are more Involved. 

VI. The Purpose or Arithmetic Is Not Teaching 
How to Solve Problems 

The purpose of instruction in arithmetic may he stated in 
terms of the service it renders. It has provided the race and 
it provides? the individual with a method of attack upon the 
quantitative situations of life. It has removed, and it is 
capable of removing, the element of doubt and uncertainty 
from such situations. It bun freed the mind, and it can con¬ 
tinue to free the mind, from the necessity of dealing with 
such situations as though they were problems It lias oper¬ 
ated to conserve, and for the individual it continues to 
operate to conserve, mental energy for more complicated 
and more involved tasks. The purpose of instruction in 
arithmetic is not to teach children how to solve problems; 
the purpose is to provide them with methods of thinking, 
with ideas of procedure, with meaning'* inherent in number 
relation*, with geneml principle of combination and arrange¬ 
ment, in order that the quantitative situations of life may 
be handled intelligently and without doubt and uncertainty 
The purpose is so to order and systematise the child’s 
methods of dealing with combination and arrangement of 
objects that lie may go tlnough life freed from the necessity 
of confronting problems of ari arithmetical nature. The pur¬ 
pose rests upon the assumption that the individual has a 
higher function to perform in life than to expend his energy 
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be chosen a doubtful one, The school can, if it wishes, keep 
the pupil in doubt about the meaning; and uses of percent¬ 
age; about the development, relations, and uses of weights 
and measures; and about the characteristics of the unit of 
square measure; and it will succeed in keeping the situ¬ 
ations of charging interest for the use of money, of the 
computation of gain and loss, of denominate numbers, of 
determining areas, and so on, on the level of problems to lie 
solved* Whether the school is ever justified in withholding 
information and training for the sake of antiquated methods 
of procedure is certainly seriously to be questioned - 
It would seem to be the part of wisdom for the school to 
give the child training in counting before it sets the task of 
determining the size of a group; to teach the meaning and 
procedure, of division before it expects the pupil to deal with 
a situation that requires the use of division; and to develop 
his understanding of percentage, weights and measures, 
square measure, and so on before it brings to Ins attention 
the varied situations of life that employ these ideas and 
methods of procedure. In order to live in civilized society 
as a useful member of the social group, the individual must 
be introduced to the devices and machines and procedures 
of civilized society, and tins before he is called upon and 
expected to assume the responsibilities that fall to his lot. 
Shall the young driver of an automobile be allowed to face 
the situation of determining the side of the road to travel 
upon, courtesies of the road, and the like as problems to be, 
solved? Shall he be permitted to drive until the need for 
rules of the road are impressed upon him by experience? 
Or shall he be taught the rules of the road from the begin¬ 
ning? If a drayman buys a new truck, shall he proceed to 
use it for hauling while he is still partially ignorant of its 
operation, or shall he inform himself of the way it should be 
handled before he undertakes to use it, in order that he may 
face no problem of operation while he is engaged in the 
serious conduct of bis business? 
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From another point of view, however, the two contrasting 
methods arc wry mueli alike. Both emphasize ‘problems' 
in arithmetic to be solved, the one by showing the method 
and the other by withholding the method. Both emphasize 
the mechanical operations of arithmetic, the one by isolated 
drills and the other by presenting them an ways, of getting 
answers to ‘problems.’ Both neglect the development of 
general ideas in arithmetic, the one by emphasizing the vari¬ 
ous processes as separate and unrelated things to do and the 
other by emphasizing the various processes as isolated meth¬ 
ods of meeting children’s needs which are sensed, if at all, 
as isolated needs. Both interpret arithmetic as a set of 
tools, each of which may be picked up and used for a par¬ 
ticular purpose without any relation to the rest, and both 
methods show no interest in helping the pupil to fit together 
the various parts of arithmetic into a smooth-running ma¬ 
chine of thinking. 

Over against the two methods just described, our discus¬ 
sions suggest that arithmetic ought to become for the pupil 
a method of thinking that makes understandable the quan¬ 
titative situations of life. The idea that he should under¬ 
stand what he is called upon to learn by studying the 
characteristics of the things themselves lias been suggested. 
In this connection it may be well to insert a word of caution 
about the intent of the discussion of * problems.’ 

The insistence that arithmetic ought not to lie presented 
as a series of problems to be solved is not intended to carry 
the suggestion that the pupil is not to understand wlmt lie 
is learning. It merely suggests that there may be a way of 
getting him to understand a new step in arithmetic other 
than the method of presenting it as a means of solving a 
new kind of 'problem,' What has been said about arith¬ 
metic as a system, as a unified body of ideas, as a science, 
as a means of grouping by tens, and the like, should, per¬ 
haps, carry the suggestion that what the pupil has learned 
and understood about the steps already taken may bo the 
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of confidence in the power and certainty and dependability 
of Ida own mental reactions 

Another criticism of the explanations of the teacher (and 
of the textbook) arises out of the fact that the orniMion for 
each explanation in the pupil’s difficulty and uufamiiianty 
with each new process m he comes to it. To tin* pupil, cacti 
new process usually appears entirely new. It thus appears 
that the new process must be explained in terms of its new¬ 
ness. As a consequence, each new process, which at first 
seems so different, is given a new and different explanation. 
The teacher and the book thus proceed to provide different 
explanations for the different processes, forgetful of the fact 
that the very newness of the explanation often renders it 
quite as difficult for the immature mind to grasp as the proc¬ 
ess that is being explained. 

The trouble with new explanations for new processes is 
that the pupil is not encouraged to carry over from any one 
explanation or process any idea that may help him to under¬ 
stand the new process as he comes to it. The pupil is unable, 
to see any connecting link between the different explana¬ 
tions or between the different processes. Kuril explanation 
appears to him just as new and strange as the process that 
seems to need explaining, because the explanation comes 
too abruptly and without any connection in the pupil’s 
thinking with previous ones. 

Worse yet, without any connection being made in the 
pupil’s thinking between the various explanations that are 
given, they often appear to him as contradictory. A case, 
in point is the explanation that the column to the right must 
be unbroken when adding whole numbers, and that the 
column to the left must be unbroken when adding decimals, 
Both are at fault because they are based upon what the 
pupil can see with his eyes rather than upon what ideas of 
relationship may be developing in his mind. Another Illus¬ 
tration of contradiction is the explanations that arc given 
of the apparently diminished result when one divides by a 
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& glimmering of these ideas at the liegminng help* the pupil 
to recognise and rely uikhi them in the adding ami sub¬ 
tracting of two-plare numbers. ‘Carrying’ tons in addition, 
subtraction, and multiplication, and division by two-place 
numbers give opportunity for employing the ideas. At 
every step, to and throughout decimals and tawntage, 
these same ideas continue to appear. Every step may pro¬ 
vide the occasion both of illustrating and extending these 
ideas in the pupil’s mind, and of giving him an opportunity 
to use what little he may previously have learned of them 
as an aid in his attack upon new prwciwra to be learned - - 
processes that at first may seem new, but that lie may 
quickly find to be very much like those he is familiar with. 

Mated to the ideas of ten and position — really a part 
of them -"-are the ideas of mm and of number (whether of 
parts or of groups). Although these may be most evident 
in fractions, they may 1 m» understood the better if one can 
discover them running through the whole of arithmetic. 
And fundamental to the whole of arithmetic are the ideas 
of combination of unequal and equal groups in addition and 
multiplication, respectively, and of swparalim mla unequal 
and equal group# in subtraction and division, respectively 

The various general ideas that may thus develop are called 
by different names and may be distinguished m slightly dif¬ 
ferent, each from the other. On the other band, they all 
arc closely interrelated, and they are in reality the same 
general idea of grouping by tens seen from different angles. 
A glimmering of these ideas, or of t he fundamental idea of 
the group of ten, may be had from the beginning. Every 
stage of the work may give the pupil increasing opportunity 
to extend them and to use them in making clear what may 
seem as new. They may serve to unify what otherwise is a 
thousand-and-one separate thinp to be remembered. They 
may help the pupil to develop a growing feeling of famili¬ 
arity with what he is learning and with what is set before 
him to learn, and a growing feeling of confidence and can- 
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kinds in. decimals and still more in their study later in per¬ 
centage. As the pupil moves from one chapter in his arith¬ 
metic to the next, he is aided in handling the new chapter 
on a higher level of understanding by the use of what he 
learned about the same situations in the preceding chapter. 
He approaches the vStudy of the new chapter with some ideas 
about the now chapter already formed and ready for use. 
A general method of attack is thus gradually developed 
Moreover, in the later stages of arithmetic, the pupil is 
required to study what are called the ‘applications of per¬ 
centage/: interest, savings, investments, gain and loss, cost 
and selling price, insurance, taxes, etc Each topic is new 
and unknown before it is studied Each is in some degree 
a separate topic. Each may continue to appear as some¬ 
thing entirely new and different. But, if the pupil approaches 
the study of each topic with an understanding of the “three 
kinds of problems” and of the relations and distinctions 
between them, he may be led to view the various apparently 
different topics, like interest, savings, and investments, each 
as further illustration of the same “three kinds of problems” 
he already knows about. Tims, m the study of interest, 
the pupil will learn about certain business practices previ¬ 
ously unknown to him, and, what is more to the point, he 
will at the same time gam a better understanding of the old 
and familiar “three kinds of problems.” Thus his general 
ideas will develop along with the gaining of new informa¬ 
tion, and thus his preparation for the study of succeeding 
topics will be strengthened. Such a procedure in studying 
brings into a single, unified scheme of thinking or method 
of attack what otherwise might easily be a dozen separate, 
distinct, and unrelated 'applications’ of percentage 
Similarly, in the study of weights and measures, each new 
topic may appear as something new and different to be 
learned and as presenting some new information to be re¬ 
membered; or each may be studied as a means of contrib¬ 
uting to the pupil’s general understanding of how people 
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the central theme, Sometimes, as has been indicated, the 
teacher or book gives the illustration in complete detail, 
that is, the ‘problem 1 is 'worked.' This is not to show the 
pupil ‘how to work' the ‘problem/ but to leave nothing of 
the illustration to chance, More frequently, however, the 
teacher or the book given only a part of the illustration, 
leaving the pupil to supply the rest of it; that is, to ‘work 
the problem/ And occasionally, the pupil is permitted to 
provide from his own experience, either direct or vicarious, 
the complete illustration. In any ease, the ‘problem’ may 
serve to illustrate something that m of greater importance 
than itself; and it may serve with other types of illustra¬ 
tions to make clearer the topic that is being studied. In 
mm, the ‘problem * in arithmetic is in reality not a problem at 
all , but a type of illustrative exercise. 
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L The Science op Number 

Through long ages of experimentation the race has per¬ 
fected the number system that is in common use today. In 
the beginning, number ideas were the direct outgrowth of 
perceptual experiences, and as a consequence were meager 
in scope and relatively vague and indefinite. As time passed, 
systematic methods of giving attention to groups were cre¬ 
ated, and the substitution of these! methods for the earlier 
accidental ones led to number ideas that were substantially 
exact and definite These ideas were developed concurrently 
with the creation and development of number names, and 
they were made serviceable through the use of number 
names In turn, the number names both suggested and 
made possible newer combinations of ideas that were farther 
and farther removed from direct experience. More and 
more, attention was withdrawn from perceptual discrimina¬ 
tion and centered upon methods of combination. As a 
result, involved and unsystematic methods were gradually 
displaced by simple and systematic methods, The Hindu- 
Arabic system of notation has gradually displaced all other 
systems in civilized societies. 

Tho Hindu-Arabie system is a decimal system, All num¬ 
bers beyond nine are expressed in tens and in powers of ten. 
The idea of ten is the standard by which all chance groups 
and arrangements are evaluated. The necessity for express¬ 
ing all quantities beyond nine in tens and powers of ten 
gradually impresses upon the mind of the individual tho idea 
of ten as a standard and enforces the decimal arrangement 
as a method of thinking, The individual who learns tho 
system quickly learns to think in terms of ten and to trans¬ 
late all chance groups and arrangements into tens. 

The perfection of the Hindu-Arabie system of notation 
with its uniform standard for the expression and translation 
of all groups has made possible tho discovery of many rela¬ 
tions between numbers that hitherto lmd not been con- 



tw team t **«*»» r#i 

i ftay if Itowp jfe talj* ^ 4U „ 4 »js vi jf 

tip 5 fft**** r „■**«* mtt, und 

yhm §Mm mi fe§ «$«® ^ 

tf the te*piit«f4 $Mt iw* 

|tt»W“ / ^'* * V *■“ '1 *i«slb r # to- 


#(■!)> * 

ff»k ,S ,l ' ' 

i4Jt% 'V ■ 

\<mn>'^ *' >‘ !! ' r '* 
rfpu^»4 *» \ ? -< 
(afcptff ?<<ki 4 ** \ ‘ „ 


if t t f 1 * V t$t rt ‘I U* 

@ 'to'* i>t4 m h 
I- ’Wit*'* 
■#i*#)J*'-«l§ -Wl'' « «o<4 
*9>fl ?!>*» tjfpfttV, 

^ Si? 4 -# 4*4 fW 4 

•4k 'U HMvi^w 


«T,‘l.K J 


Hif »* 'J 
W$f?£' I f 

If fUx't: Hi 1 "| ’ t ’ 
tifti & 'y'* 1 ' 

’i*.' - t‘ 


f i i - 1 1-« - 

to i , > 


»»*'!■». r ■*». 


«l 




<4 •♦Sto*. * *»*i*»*tj# 

*f#, ft* i !«f 1/ >« ♦i-jufw ^#*4 
* ^ rt* '►'«W 

Vftft t$ft 

J 1 * l*H* fWfUMjtl 1 '■«• tojf^jijf/ 

? 4 S *J Win 4' I 

yJj&X-M'tffi* jth'* ji & i 

. V ih* 

.Wife 8i**slk mm» mp gw-wnti <*» %* 

.te §» fair ikmtu **» - ftw ■» ? **, * * fP 

•j/iiMta immkiJm, wiNirli 4t%/w*i ( 4 <✓ 4 *n ^ ^ 

fliittni fof tf* Mss# $mf*<Kysi lit*ii>ifo i? , fiit , Jt< 

iriMuM IV iHfiMife m *,* .^i,,^ 


t 

IHPlU.Dff 1» 

ft 4wrti^» k) 


' ni »«,*,* if 
/J rM,m ^i;i^«i, >n 
hrnt *4 Um4^i$ mi , (i w 

* i* -5 «?•*< *tto 

^ ^HSiuH» U*'«fiw 

j44,::i irr w . w *»»'■- -««* i*., 

XkZnJ^ * *■' 

....... *Z 

Tfam* «** ' l ' ,Wimn * "« ;*»f>* .. 

**w Irnsri i4*, rA u , 4, 

fc* i4w 


ll» 



156 NUMBER AS A SCIENCE OR A PRACTICAL ART 

most fundamental of tlie sciences and to one of the most 
outstanding intellectual achievements of the human race, 

II, The Failures of Pupils 

Whenever the teacher begins to contemplate the beauty 
and the simplicity of the number system and the compre¬ 
hensiveness and utility of its methods of procedure, he is 
brought sharply to a halt by a realisation of the widespread 
and discouraging failures of pupils in the subject of arith¬ 
metic. To many pupils, this subject is baffling in the 
extreme. Instead of being simple and understandable, it 
often is bewildering and incomprehensible. Instead of help¬ 
ing pupils to gain methods of thinking and modes of attack 
upon the quantitative situations of life, it often appears as a 
means of inhibiting thinking and of beclouding quantitative 
issues. In spite of longer terms, better buildings, better 
equipment, and presumably better courses of study and bet¬ 
ter teachers, the subject of arithmetic remains m the rock 
upon which the hopes and aspirations of teachers and pupils 
continue to be wrecked. Not only do pupils fail m arith¬ 
metic; their failures are cumulative. Year by year pupils 
continue to fail, and the failures of given pupils become 
more and more serious, The two chapters immediately pre¬ 
ceding have indicated a possible explanation of such failures, 
They deserve our further attention, however. 

I 

III, Unsuccessful Analysis 

A century and a quarter ago Pestakml was engaged in 
the task of organising instruction on the principle of pro¬ 
ceeding from the simple to the complex. His plan was 
to divide and subdivide a subject into its minutest parts, 
and to teach these 'simple’ parts to his pupils one by one. 
Thus, in reading, his pupils were expected first to learn let¬ 
ters, then syllables, then words, and, finally, phrases and 
sentences, In writing, his pupils had first to learn to moke 
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IV. The Resort to Uriel 

The present piecemeal organisation of arithmetic leaves 
the pupil with no ideas of how to procml except those that 
he may gam through verbatim memorisation of directions 
and the blind following of formula and rule. There is little 
left for him to do but to follow the directions set for Ins 
guidance, and to practice following them until they stick in 
his memory. Moreover, there is little left for the teacher 
to undertake but to conduct the practice periods an effec¬ 
tively and as expeditiously as possible. Thus, drill has come 
to be the type of classroom procedure that is peculiar to, 
and characteristic of, arithmetic. Drill has come to assume 
an importance far in excess of its merits. 

The importance of drill, the actual m well its the assumed, 
has led many writers and teachers to confuse* drill with 
instruction, instead of distinguishing between the two, and 
to organize their teaching procedures as drill procedures. 
As a consequence, many pupils have failed to comprehend the 
combinations and processes they have mechanized through 
practice, oven though they have mechanized the correct pro¬ 
cedures; and many other pupils have mechanized round¬ 
about and ineffectual procedures that extra amounts of drill 
have failed to correct. 

Reasonable accuracy and reasonable speed, the standards 
for which have been set through numerous studies, are the 
proper goals of drill. But because drill hiss been confused 
with instruction, accuracy and speed are set down as the 
real goals of the school course’ in arithmetic by the textbooks 
and teachers’ manuals in common use. When instruction is 
distinguished from drill, however, and kept in mind as the 
first step in classroom procedure, the pupil’s understanding 
of processes becomes the primary goal of the school course, 
to which may be added the two goals already named. Arith¬ 
metic now becomes what the race has perfected and pawed 
along and what society obligatos the school to develop; 
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domination] 

(d) Learning to give attention to the group aa a whole, 

S, The cotnpariaon of two groups involve! at the outset: 
(a) counting both group, (b) matching the two group one* 
to-one, (o) counting the excess of one over the other. Later, 
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Ms eyea upon first one, then another object, study th 
from various angles, and alt the enneluskm he can 



of three, a group of four, and a group of five, and tl 
three groups together. Whatever he does, he real! 


it takes much more systematic effort to apprehend 
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idea of a machine, of a situation, of a problem, one must 
first break it down into its component partis and then put 
the parti together in their proper relations. One may learn 
about a ©look, for example, just by looking at the clock as a 
whole. One may learn much more about it, about what 
makes it run, about its reliability aa a timepiece, and so on, 
if he can le&m how to take it apart properly —that is, 
systematically and in an orderly way — and finally, how to 
put all the parts back together systematically and in an 
orderly way, 
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b. The Proem of Counting. Beginners make mistakes in 
counting. four of them may be cited. 

L Sometimes the number name m forgotten, or the names 
an* used in the wrong order. The child count*, one, two, 
thm, four, Pm, m, Bight,, nine, ten, imim, dmn. 

%. Sometimes the child fail* to recognise the point where 
he baa looked and so becomes confused. The adult often 
makes this error, especially when the objects are very similar 
or very close together. The failure here is one of discrimi¬ 
nation. 

8. Sometimes the number names and the discriminated 
objects are not properly matched. The eye runs ahead of 
the voice, or lags behind, and confusion results. When one 
counts the cars in a procession, for example, he does not 
merely say the number names, nor does he merely look at, 
or point to, or nod to, each individual car. Ho must do 
both, and he must do both at once. If he is careless in 
distinguishing the cars, he does not know when to cease 
giving the number names. If he distinguishes each car, but 
becomes mixed in giving the names, be counts inaccurately, 
Giving the number name and discriminating the individual 
ear to which the given name belongs must be done together, 
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for It* tfiifeifr to fcifft in mind Ip Mat tlw rhild must m 
Itch obfurl ii tot pump, tells ns a mvmte of the group 
ami * iltotott md mpmte from tot r»t of fete group, 

§§m iwmMm At mmMm§. It tbtmld be born© to mind that 
tlw ton# tffisi of training lit ©ownling that haw ten men- 
Moted ait mcftfod to ftoMMafttiMit and net nmwarily one 
aflft tti# oitotr* Pfftetlet In emitting help* to fix the number 
mam* $m practice to dtertoitotlltm* lmins in relating the 
HunM to toft obfodte, And develop* toe idem that the name 
given to owls obj«©t counted denote the rite of the group 
up to sad including it, The kte of the group romca not 
through fatting the pupil about it, but through the child's 
own pnetfao to fewrilng to the group to a systematic way; 
that is, through rniml mmMng. 

f, Cutmtmg Mrnmm. In conducting the counting exer- 
dt», life fete children count any net of objects to the room, 
pupil*, desks, chain, tables, doom, windows, erasers, black¬ 
boards, bonk*, pontile, marks on the boards, etc. Let- the 
children count; In concert and individually, the better pupils 
helping the weaker ones at points of difficulty. Let tho 
children count aloud, then quietly to themselves. When 
the children, have counted a set of objects to themelves, if 
all give the right answer, have them count a larger group 
If some give incorrect answers, have those children count 
aloud, one after the other, until the correct count is made. 

When a child gives an incorrect answer, have him count 
aloud, pointing as he count®, to determine wherein he is at 
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will be no toftdeftey to snake it backwards. * 
i. Summary, When one counts a- group of objects, he 
engages in a systematic study of the group. He gives his 
attention to each object# one by one. He applies to each a 
name. The name serves the. double purpose, first of setting 
the object off by itself as a separate entity from all the 
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relations of eight and the other number idem And there is 
much about the idea eight with respect to the various groups 
that may compose it that they do not yet know. They may 
um eight with perfect confidence in counting, but they would 
Ik? at a ta how to \m mghl in combination with other ideas. 
The idea of eight is only partly developed It must now be 
clarified, and developed, and enlarged. By the use of the 
process of counting, the children need now, therefore, to be 










* i 



.ju**'.,.. V 

^to • • 

«!»«>«> ** ' ,, . .. ' 

^ 1 > , * , * - ' 
'« |W^ 2 , *> I* 

f* 1 * * M '"' 1 ' ! »i. " '' l ’ ' 

»”"“ r “„,,, 

tk*r^": ! ,,,v> v.' -*■• 

4 S'*** ' >( a v >{ .„ .** » 

KpDKflJAif 4 ^^ ’ ’ „ 5s < ‘ Jr 

T. **r .• 

f* s „*,« ■•■•■ 

toKtjdttf- , -, - 

i a . _| ’' ,l * ' 

.._ *. »v 4 **-• !> ^ * 

, S^’’ * 




iC*f' 


#»§ 



, Jty ««*«!* 



e .1 




t w 


« 1 * 
■ilsi 


I * 0 m *** 


»* c* 

1 *4 ^ 



|if#4 but wWi U» cmqaiac «r aimugmetit of objects, 
ttUMfii iteM fat iattodiwed Slut will call attention away 
Ittiffl tbai MMftiftl thiog, whtefa t> th»r grouping, or arrange- 
OMRtw ll» taw altnwfcioii objects have, the 

butler milmi Itay an to the purpo® in using them 






# *!■ 




e, J' ’ h * &- r ' f w H 11 ' * •’ 

litfuf #****. f‘' *> * l ”’ ' ■ '" 1 ’' ' 

jfjjp With tv w „< i* * i* *■-'’■’* f ■ ’ ,4 

j|f<f s 1 "' j * u ? u " * f ^‘ 

$1 A ^ 41 ^ <£ ^ 6 *'’ »” '“■*# '■’' -’ ^ ? J 

4*4», ■' * '"W V* * £ ' 1 '< ** r r T r, , <n 

5 V*^ v» 'h «'i 1 *■ • j‘' 

ft (&* 4T“ iJjt $« * r> ‘ "• . fN <4 4 « 

&»4 lSs»**' 4 to “ir ** n ' t#.** * *»«» », 


«^|K^W% In 1*<f H (Vp»r *« » w> ■ 4 -►- •- 

•WfctfpV %V<i y# * x ‘ *1 o,, 


4 s h ; Jt-t. •■* t *„i »4 „* 

choir* tbs F\** V *, 4 **p *, , 

ffte ill th' ^4*^! *,'<* », ,lft, J, >' ">,>< ? , vl r „, ^ 

cbattt, ffe* *qp*a&*y - f *»V £“* * • ^ >. ,* »{ *v ^.* 4 >4 , 

cftiktoetih 4 * ivnt s' m : * »• <*n * , ( < 

Tfe* typt* i‘f W> -i* .* f i « ,, *„ 

r ORft’(lHBS|f *» | .'<* , Sv < 

for ttinffr, f«r /-v ; .1 <?.»*, 4} j . s . ' >( Vf , 

Hfld fc' 1 , \^r<«rs , •, f ., , M t 

EwfuWf * „y ", v a 4 .^ , t , ,*. lt , r ’^ M , # 

Unit, T1w» turjtrftpu ’V; v * } , , , > , 

, e t 1 * * “/ i'^ * ** 

iratt of tint ftinvr ^4 it^ ^ * .« 4 * , 

■ t , ' !J ^ ‘ •* ■* / 5 ii) 


h ^ * *Z s- 




/ ^ 5 


/; v iS ^ (i 
wMe tfe tewi** h fe ^ .^r-, r s , 

panaotfe^a m Uhr f< Vjl f(t ‘ ‘ ^ ,w ’ 

frif? th<? (iHisal #ii*$ssj«^i.^ v s T!i . Ki i kf , t 
ThWfiblMjjV^ ifi [. ,' , ' " 4i ' iV ' 

BiWst, mif #tm a h> u *i./ „ ' l **^ ’ s '^' 

n;,; ft ’ ' 

unite of Sfertfrr ^%n fls f u . 1 r J 

rndusat^ by tfcc /. , v ‘ ’ w ' ^ ' 1 f * v 

tflft lilttilhe^ l«i #1 , 4 4.,^. * 4f‘ i',f- f . 


^ M*#*r JJJr „* 


S*^ljdPJ v </ 


'j ' Al U*- L 


' * 4 1 - 



m 


THE STUDY OP OEOlIPS 


/iladraim famm 
/ 

The teacher indicate a row r»f pupils aiming at their (leaks, and 
«ki, “How many children are in tins itm?" The children count, 
and answer (uneven, lot u» my). 

Tire tether hoick up five petted*, and nabs, “How many pencils 
have IT” The children count, and wmsww. 

Tim tether aaka, “Arc them mum children than penciled " and, 
when the children have answered, asks, “How many more?” If 
the children can all answer, the teacher may mimmamo, as indi¬ 
cated later. If the children hesitate, the exerewe may proceed, 
as follows: 

The teacher says: “There are seven children in this row, I 
have five iretreite. 1 will peas the pencil*; to the children," She 
given each child a pencil until the pencils are gone, “How many 
of the children have no pencils?" lire pupils can answer. 

'Hie exercise ia now summarised. Tire teacher inquires, "How 
many children?” (Seven) “Ilow many pencils?" (Five) "How 
many more children than pencils?" (Two) "Which is more, 
jwreti or five?" "How much more?" Finally, the teacher pro¬ 
vide* the statements, if the pupils do not already know how to 
give them: "Feven is two more than five," and "Five is two less 
than seven” 

I 

Five girls may Ire lured up in a row at the front of the room 
and three boys in a row close to them. Ask, "IIow many girls?" 
“How many boys?" “How many more girls than boys?" The 
teacher may suggest the pairing of the three boys with three of 
the girls, and when they have paired, indicate the two girls left 
unpaired. If tire pupils need the demonstration of actual pairing, 
it may he carried out; if they can give their answers without it, 
it does not need to be used, 

When it is dear to all the children that there are two more girls 
than boys, the exercise is to be summarised into the statements, 
"Five is two more than three," and "Three is two less than five," 
Likewise, books and pencils may be used to demonstrate one- 
to-one correspondence. In each book a pencil may be put, and the 
resulting inequality may be readily observed, 
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m the mr»Y or groups 

At close «if a mmjmfuton* when the idea of rela. 
iiv«* »ii« is perfectly dear to the children, the teacher pro 
vkfaa the tanjciutgf that mmtmnww the idea of relation into 
a iroariM* aUttmiMit **- "“Five m two more than three" for 
maple. As the vmk the children become able 

to do their own summarising;. 


The value of the mnvm' nummary statement is due to 
ill# fart that it serves to hold in thought a rninpamcm that 
iiw bwa very elaborate aid tmoMNurwuming in the making, 
It helps tin* children to keep in mind what has just been 
done, and it serve** Inter m & means of making a quick 
review. 


It nmh* to be rmph&risfd that such nummary statements 
do not premie the thinking; and the doing of a comparison. 
They follow. The idea of comparison must be developed 
first Then, and only then, will the summary statement be 


Another point to be emphasised is that the summary 
statement surh as “Five in two more than three,” is not 
given to he memorised at once. The bare statement can 
bn memorized with esse without the children realising what 
it in intruded to describe. They ran memorize words and 
neglect ideas. In time, as the ideas develop, however, the 
Matomento naturally will be memorised. Let meanings bo 
insisted upon, and the memorizing will eventually take care 
of Itself. 
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THE STUDY OF GROUPS 
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/ 

When the children have gamed certainty and assurance in their 
comparison of number ideas through the actual comparison of 
group of object*, they should \w led to compare the ideas when 
they relate to things lew tan#»te than object®, This will be a 
fep in advance of what they Have been doing, and the work should 
be attempted gradually, and never forced. For example, refer to 
actual situations, such as the following: 

L Jamt* k ft ywu* old. lbs sister, Lucy, is 9 years old. Who 
h the older! How much older? 

2. Willie spilt 10 cents for pencils, and 5 cents for candy, 
How much more did he spud for pencils? 

Thu experience* of the children will contribute many similar 
situations that will make comparisons possible. 

2 

In the later stages of the work, when such questions are asked 
orally as, ‘'Nine is how much more than five?” and in writing as, 

0 

~ the children may be shown how to resort to finger-counting 
to arrive at the answer. When comparing five and nine, one 
assumes that ho has counted to five, and then counts beyond five to 
nine, on his fingers, thus: six, smn, eight,, nine; autl notes that 
he lias used four of his fingers to complete the count. 

Of course, this is a very primitive method of making a compari¬ 
son, and one that the pupil will need to forsake for hotter methods; 
but it is a step in advance of any method yet used, because it 
enables the pupil to think the comparison without objects other 
than fingers, by using his readily accessible fingers in place of the 
objects. If he never learns a better method, ho will continue to 
use finger-counting, if and when he shall learn a better method, 
he will forsake his finger-counting. One need not fear the danger 
of finger-counting becoming habitual of itself; it becomes habitual 
only to the degree that no better method is learned. Provision 
will be made for the learning of better methods. LateT, the pupil’s 
thinking will be so short-cut and direct that he will have no need 
of finger-counting, hot him proceed now from the more concrete 
stops to finger-counting; let him use finger-counting as much as 
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THE STUDY OF tllUH'FH 


will have slowly and gradually perfected itrndf in connection 
with this many thought activities that have been engaging 
the attention of the children. 

Second, do not strive for completeness or absolute mastery 
of companions before proceeding to the activities that are 
suggested in the two sections which follow. In connection 
with the work suggested in those sections, let the study of 
comparisons In* returned to. All number ideas arc related, 
and all types of work leading to the development of number 
ideas are related. This section suggests one way to study 
groups. The next two sections (3 and 4) will suggest other 
ways. All arc intended to lead to an enlargement of the 
children's ideas of groups. Let the different phases of the 
study of groups, then, be taken up, not as isolated phases, 
but as related phases, 

In developing mastery of number ideas, the children will 
not master first, one phase then another Mastery will bo 
gained along all related fines simultaneously and gradually. 
Each part of the work wall help the other. The activities 
suggested here will help those to bo suggested in the next 
sections. They, in turn, will reflect back upon those sug¬ 
gested here and give them added meaning 

jf. Summary. By means of the activities that have just 
been suggested in Section 2, the children arrive at an under¬ 
standing of groups that is more complete than any they had 
aa a result of mere counting exercises. The study of groups 
has ted to an enlargement of number ideas to nine. But the 
children are not yet ready to use the nine ideas in combina¬ 
tions. The activities of the two sections that follow are 
intended to lead to a further enlargement and development 
of the ideas to nine. 

3. Studying Groups by Taking Apart (Analysis) 
and Putting Together (Synthesis) 

Section 1 of our discussions has suggested how groups may 
be studied by giving attention one by one to the individual 
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I m THE STUDY OF CiftCiUrH 

than w»vrn, etc., ainl twit to separate in the instruction 
3 2 

? ami 4 merely because the latter has been suggested by 
0 6 

some m being slightly more difficult than the former. 

At every point the instruction is to he organized to the 
end that ideas will Ik? developed and meanings gained 
lemming arithmetic, thus considered, is not memorizing 
facta ami manipulating number symbols on paper or on the 
board; it is, rather, the building of ideas nut of ideas already 
gained and the Requiring and the relating of meanings; in 
short, it is an intellectual process. The processes of arith¬ 
metic, thus considered, are thought processes, not paper and 
pencil processes. 

k The Study of a Group of Six, Let the children's study 
of the arrangement, or grouping, of objects begin with a 
group of tix. Such a group will Ik* small enough for the 
pupils to deal with at the start, and at the same time large 
enough to present a challenge to them. Moreover, it leaves 
the smaller groups of ten, three, /our, and /ire for the pupils 
to deal with somewhat independently as soon as they have 
become familiar with the method of study. 

Select six objects large enough to be visible to the entire 
class, but not too large to be easily handled. Pencils will 
serve the purpose. ////// 

1. "How many pencils have I here?” The pupils will 
determine by counting, since up to this point the activity 
is a continuation of their preliminary counting activities. 

2. " - I will now take two pencils away from the six and 
put them over here Notice that I take two away." 

HU U 

3 " How many pencils are left here? 11 The pupils deter¬ 
mine. 

4. Repeat the arrangement again and again, emphasizing 



JtfVfftVftci Mb'* * 


the forte tiutt ikm m 4 m p®i# it <**. w 
two are tafeen tmm m Ml 
5, Cafi up® ttt pfiift, aft* If an*. %*« $•**#* 
ity, letting Meb cteld §#4 sfe# % *N». «t»t ** 
the nfojidi mi Cm jftfek 4 $**wi* '4 

lets, etc. 


I#? ||i‘$iPf, 1 $$ 

4 l##fjl ftMj 


fact, because fee but «m* H ipfo m§ mm, ‘ #1» ?#* 
is taken torn dfe, for# mmm, 
c. Tht (M 4 Amm $M #» 4»swp^ 'Hbw 

the pupiii Imm Uw mwMi 4 # #r 4*1 

deaeribed tttffieientty qfba to 

teacher nipplts I,lie bwtf$M$e tfeit - ► v i it " f # ? ? ^^*#9 
flix is four. Util* tfo f*@dbt uygdica u» rnB^Mmn is# 
the longer, nmitfob^ «M tmrm 

that she lb i^biws ftaww t#$% <5 


n 2 rrTTT ifj .■);■ \ 



written but 


Tfe 4 ) 


^ribe an nrrneifr^ : ii! wfo$» U » ^ ^ 
f, In <»*r tty tht iim 

£”? th pfe* f «» «4 n» «nj ,„* 

«oa or oouimj, U» tM„ , 
aem tte mitfe* «# *te f«» „»,» u ^ 
1- / ' 

Sore (or a, to ^ !([flr . 

** A ten it® sjMtr ** <’!* „,, a . ... _ 


f «# > m% 

sf Wm^ 

« >.«, 
utfwn 5 / 

N*^A fet }i|t, 

'M*f vtjtw “1, 

■'* t»’if /,,» 


THE imiDY OF GROUPS 


with ihte mark (-> Wort* it to *4 tow that I have taken 
two my.'* Thr* children may Ik* reminded, if they do not 

6 

trnft ft themselves, that the signs, -2, also ask a question 
about % wm' nr iem’ Remind them, and at the same time 
pffliftt out md iniirt, that it alai mean* “Two from six is 
taw many? ” 

3. Now, taking the question, naked orally, 11 Two from 

6 

ill m how many?’’ and asked in writing, - 2 , the answer is 
found by observing, perhaps counting, the group that re- 
itmm The figure for the answer (4) is written in its proper 

6 

place, as ihawn; ~JjJ. 

. ^ 

e, Vm to Sign. far BuHrmlim. The sign for subtraction 
{-) should be used during the first two grades. There must 
be something in the written form of subtraction to distin¬ 
guish it from the form of addition, at least until the pupils 
have learned the process well enough to describe it by the 
word 'subtraction.' (Do not use the word 'subtract ‘ in the 
beginning.) Cali attention to the minus sign stating 
that it means * to take away,' or that the number shown by 
the lower figure is to be taken away, and that it means 'from.' 

5 

J. Head Upward. In the expression ~ 2 , the reading 

3 

should be upward. At first glance, this seems to be incon¬ 
sistent with the manner of its writing, which is downward, 
and with the order of attending to the groups involved in 
the subtraction, One first attends to the group of five. 
Next, one attends to the group of two that is removed. But 
the removal of two objects is more than a single act of 
arrangement or a single act of thinking, One not merely 
takes away two objects; he takes away two objects from 
the five objects, and he must have the total in mind while 
removing the portion. The adult ean, of course, just as 
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4, “How many mo hen* together?" 

5, "Two and four are how many?" If the children have 
been attending closely to the preceding demonstrations of 
armngcment, and arc wide-awake to the fact that a group 
of m in being st udied, they cun answer at once. Otherwise, 
they can count. 

S. The teacher present# the oral language to describe the 
arrangement of pulling thing « together: "Two and four are 
ms." The new, eoneiae Htatemenl m now used by both 
teacher and pupils to mimmariae the discussions, and m 
answer to the questions they have been using 

2 

7. The written language is now presented, 4, The pres- 

B 

entatiem is made step by atop, as indicated above. As the 
pupils answer the questions about the two groups and about 
the final group when the two group arc* brought together, 
the teacher writes first, the sign for two, next the sign for 
four, finally the sign for six. In the process of writing, the, 

2 

teacher points out that the signs, 4, ask, "Two and four are 
how many? *' and that the completion of the writing answers 
the question, thus: "Two ami four are six." Notice that 
the. expressions are written downward and are read down¬ 
ward. There are two reasons: (1) reading the pulling to¬ 
gether expressions downward help to contrast them with 
the taking away expressions, which are read upwardj (2) a 
alight advantage ia claimed for downward adding in column 
addition. 

8. With the objects now in a group of six, the double 
operations of taking away and putting together are reviewed: 

0 

"Two from six is four." ~_2 

4 

2 

4 

#-«* 

0 


"Two and four are six." 
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i. Developing Idem before Using Words and Signs, It will 
bear repeating that the foregoing oral and written descrip¬ 
tions should follow, not precede, the arrangements of the 
group of six they describe. The adult mind, in its number- 
thinking, has moved m far away from attention to concrete 
grouping!*, and has used the oral and written descriptions in 
place of the concrete groupings for so long, that it frequently 
mistakes the description for the thing it is intended to de¬ 
scribe. Thus, the adult refers to a set of symbols, such as 
2 

4, as a ‘combination/ for all practical purposes of the 
8 

adult the reference m accurate enough. The symbols stand 
bo completely for the combination they record, and the 
thinking of the adult is so far removed from the need of 
concrete demonstration, that they may with all propriety 
be called the combination. But in dealing with children 
who are in the midst of learning about the combinations, or 
arrangements, or groupings, of objects, the adult mind must 
bring itself to the level of the children’s minds, and refrain 
from calling the sign for the thing the thing itself. Actually, 
2 

the symbols, 4, are not the combination, and the oral sen- 
0 

tenon, “Two and four are six," is not the combination. The 
combination is the actual process of combining, of the bring¬ 
ing together of a group of two and a group of four into a 
group of six, or the counting of a group of two and a group 
of four together m such a way m to discover that both to¬ 
gether are six. The symbol# and the sentence describe what 
has hen done. The thing is first done, then talked about 
and written about. At the start the descriptions of the 
combinations, or arrangements, cannot properly be used as 
a substitute for the arrangements themselves. Later, when 
the children have acquired mastery through many repeti¬ 
tions of the actual arrangements, they may themselves sub¬ 
stitute the oral and written language for the combinations 
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The various steps of progress in the ability of pupils to 
give attention to arrangement are indicated in the following 
outline; 

1. Attention to arrangement of objects when the teacher 
makes and describes the arrangement. This stop has been 
described in the paragraphs dealing with a study of the 
group of six. 

2. Attention to arrangement of objects when the pupils 
make and describe the arrangement. 

3. Attention to arrangement of objects when the pupils 
do not actually make, but think, the arrangements, and then 
describe them. 

4. Attention to arrangement when the objects are present 
only in imagination. 

5. Attention to arrangement when no objects are present, 
employing the language of number to describe the arrange¬ 
ment, which is now entirely a matter of thought. 

We shall proceed to describe steps 2 and 3, reserving for a 
succeeding chapter a description of steps 4 and 5. 

k. Independent Work. Step 2 may be described as follows: 
Following the study of a group of six, as outlined in preced¬ 
ing topics, let each pupil have a group of six objects to study. 
The teacher directs the study by asking such questions, 
orally and in writing, as the following: 

r, 

"Two from six is how many?" - 2 

2 

"Two and four are how many?" A , etc. 

Each pupil arranges the objects in his group of six so as 
to demonstrate the arrangement called for and to determine 
the answer. When he has determined his answer, not merely 
remembered it, or had it suggested to him by another pupil, 
he may give his answer orally, or in writing, or in both ways, 
as required 

When the pupils arc all familiar with the method of deter¬ 
mining the answers to the teacher’s questions about the 
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When the pupils are ready for step 3, they may be in¬ 
structed in the use of marks or dots on their paper or on the 
board, Thus, in studying the group of seven, the pupils 
may use seven marks on their paper 

/////// 

In answering the question, “Three from seven is how many?" 
they may think the marks away by covering three of them 

_111 __i __it. »..!*« 


EiWiiji iwv a til n emu n * t ■msuaMtnraara * 


m, Reviewing Ihe Study of a Group. After a group has 
been studied, it should be returned to in frequent reviews. 
At first, the pupils answer the teacher's questions, “Four 

4 

and two are how many?" 2, “Five from six is how many?" 

6 

-6 , either by making the necessary arrangements of the 
objects of the group or by thinking the arrangements. Later, 
when the pupils have developed sufficient confidence in their 
ability, they should be instructed and given practice in ' teil- 
iqg the story' about the group. To tell about six, for ex¬ 
ample, the pupil tells (and demonstrates or not, m may be 
required) “One from six is five," “One and five are six," 
“Four from six is two/’ etc, Or, he may 'write the story/ 
6 16 

as follows: ^1, 6, ^4, etc, In connection with a review 
5 6 2 

of sue, what the pupils learned in connection with the ex¬ 
ercises of comparison should be told and written: “Six is 
two more than four/’ “Six is three less than nine," etc., 
6 9 

and ^4, ^6, etc, 

2 3 

In connection with the written review the point should 

6 

again be emphasized that such a form as „~4 means either 
‘more/ or ‘less/ or ‘take away.’ 

n, The Remits of Studying the Arrangement of Groups, As 
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first taken amy, This « the process of subtraction. Now, 
whim the original group which is being (studied hm been 
separated into two smaller cities, the two smaller groups 
were pul together. litis is the process of Addition, In each 
case, an addition arrangement followed its related subtree* 
tion arrangement. 

Daring the activities just described in Section 3 the 


processes again and again, and they have repeatedly thought 
things away and thought thm together. Such activit ies have 
led to a development of the ideas 'take away’ and 'put to¬ 
gether, ’ Now, when the ideas have been gained, the teacher 
can offer the usual names for the ideas; namely, ‘subtrac¬ 
tion' and 'addition,' Now, the names need no explaining, 
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merely remember something to say and something to write. 

n Summary . The purpose of the activities described in 
this Section (3) ia to lead children to develop and enlarge and 
clarify their ideas of the numbers to nine. Since the idea 
of number is the idea of the group, the children (1) have 
been taught how to study a group, and (2) have been directed 
into a more or less independent study of group®. Since the 
systematic study of a group ia more effective than haphazard, 
incidental study, they have been directed in methods of 
studying groups systematically. 

Through a development of their number ideas to nine, the 
children have received preparation for the later activities of 
using these nine ideas in combination. And they have not 
merely received preparation; they have actually learned to 
carry through, and to organise in proper relations, nearly 
half of the total of addition and subtraction combinations. 
Thus, their learning has demonstrated the fact that a stop 
in arithmetic not merely prepares for the next step, but is 
in reality a good part of it. 


4. Studying Groups by Emphasising Equal Group® 

By means of the methods of studying group described in 
the two sections immediately preceding, the pupils enlarge 
and greatly clarify the ideas of the numbers, one to nine, 
that they had previously developed through counting, and in 
this process they learn many number facts in their relation" 
and in connection with the nine ideas, In their activity 
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The fact that they both am useful in contributing to certain 



(l) (2) (3) (4) • *' * nt » W »” contribute to the en- 

1 ' larging and enriching of the him eight. 

They all an* held together by the contributions they make 
to a common idea. Jhmmm 1 and 2 art* directly related 


4 have a similar relation. Fromm 2 and Prncww 3 are simi¬ 
lar only when and to the extent that one give* attention to 
the number of groups in (2) and to the fact that the group 


c. Teach Separately, Ihm Relate. There is no intention 
in the present discussion to suggest that all the activities of 
the preceding section (3) should be completed before those 
of this section (4) are begun. The arrangements'* two threes 
are six” and "three twos are six’* might just as well be 
learned before "four and three are seven," "two and five 
are seven," etc., m to be delayed until all of the arrange¬ 
ments of subtraction and addition th 
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learn. For example, the arrangement" three ibrm« are nine' 1 
has to be postpone! until the pupil learn* to add a column 
of threw, and “nine amm are fifty-four 1 * ha* to be pcMlponed 
until the pupil develop* m ability in column addition that 
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apart into smaller groups, and the eonmpirat fact that the 
putting together of the smaller groups must, of necessity, 
follow after the taking apart. 

/. The Sequence of Taking Apart and Pulling Together. Lot 
ub suggest that emphasis upon equal groups follow the ac¬ 
tivities that have been described in the preceding section. 
Let us suppose that the children are reviewing what they 
have found out about a group of right, for example. Kach 
child lma eight objects, and each in turn in answering a 
question by the teacher about eight: 0 

o 

“Five from eight is how many? M H5, 

0 

“Six and two are how nrnnyr* 2, etc., 

or each child is telling or writing ‘the whole story* of eight. 

When such review exercises have been completed, the 
teacher may introduce the now kind of study somewhat as 
follows: 

The teacher takes a group of right objects*— //////// — and 
makes the suggestion: 

“Let us study something new about eight.” 

"How many pencils have 1?” Eight. 

“I would like to find out hew many two* there are in eight. 
Tins is the way I can find out.” 

The teacher now separate* the eight objects into groups of two. 

“I want to find how many twos there are in eight, so I count 
out one two, and place them together here; I count out one two, 
and place them here; 1 count out one two, and place them here; 
and I count out one two, and they are here." 

u ii n u 

“How many are here?" (pointing to the first two) 

“How many are here?" (pointing to the second two), etc. 

By question and suggestion the {joint is eraphasiaed that each 
group is equal. 

“Now I have my eight separated {dmtkd ii just as familiar 
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just discovered in answering the ‘division’ question, or by 
putting together or thinking together the four groups of two 
to make eight. The new question — the 1 multiplication* 
one — serves both as a review, and m a new view, of the 
arrangement being studied. 

Give both kinds of questions, such as "How many twos 
in eight?” and "Pour twos are how many?” Since both 
require the same answer, each strengthens the other. 

g, Writing the Question and Answer, The pupils may be 
shown the written form of the division question, and how 
to write the answer when they have found it, or the. written 
form may be delayed until later. There is a slight advan¬ 
tage in showing the form now, since it will be of service in 
later reviews, and the written Form, being different from 
ones already learned, may help to fix distinctions. 

After the pupils have learned to determine for themselves 
answers to such questions as, "How many twos in eight?” 
they may be shown how the question is written, thus: 

2p 

Let it be impressed that, the written form asks, "How 
many twos in eight?” Do not call it "division,” "divide,” 
or describe it in any other way. Now, when they know what 
the question asks, show them where arid how to write the 
answer. 

4 



As the 4 is written above, and another 8 below and the 
line is drawn, give the answer, "Four twos are eight,” 

2 

The special written form of multiplication, 4, ought not 

H 

to be introduced until later. It would be of service in con¬ 
nection with but few arrangements, and would probably be 
confused with the written form for addition. Since the write 
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at once both the saying, of names and the discrimination of 
objects. Similarly, at this point, it needs to be made clear 
that counting by twos, for example, is not only saying the 
names, two, four, six, etc,, but also distinguishing objects in 
groups of two and applying the names nuccmively to the 
discriminated groups Therefore, do not mk your pupils to 
count by twos when you suggest no objects to be counted. 
Let them count boob, crayons, seats, pupils, etc., by twos 
until the ideas of relation between six and eight, twelve and 
fourteen, etc., are entirely dear. Afterward, it is permis¬ 
sible, to let them merely my the number names as a means 
of fixing their serial order Bear in mind that it is idem and 
meanings with their related names that are to be gained, 
not the number names apart from the ideas and meanings 
they are intended to express. 


IV, Summary 

The activities which have been described in this chapter 
are the activities of studying systematically the groups of 
objects to nine. By means of such systematic study of 
groups, the pupils have built up and clarified and made 
familiar the. number ideas to nine. They may now be 
called upon to learn the procedures of wing these ideas in 
combination with each other. When they are introduced to 
the activities that follow, they will be able to use the number 
ideas, which now have become familiar, with confidence and 
understanding. 

In connection with their study of groups to nine the pupils 
have been introduced to 36 combinations of addition, 36 of 
subtraction, 6 of multiplication, and 6 of division; and they 
have learned, with the exception of the 6 multiplication ones, 
the meaning and mo of their corresponding written expres¬ 
sions. Thus, in the process of preparation for the study of 
combinations, the pupils have actually learned nearly half 
the addition and subtraction ones. 
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»■*** required to engine Lu writing to <*ueh a degree that they 
quickly form the notion that problems are wived on paper 
or on the board. It to the; too common occurrence for pupils 
to begin writing before they begin to think, and even to 
try first one operation, then another, without indulging in 
thought, It la important for m at this point, then, to get 
dear concerning the real purpose of the activity of writing 
in connection with the mental activity of finding the answer 
to a problem. 

In the solution of a simple, one-step problem, the adult 
does not need to write. He solves it 'in his head.’ In the 
eolation of a problem of several steps, he needs to do some 
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h Attention to Arrangement 

In the activities of studying groups described in the pre¬ 
ceding chapter, the pupils give their attention to the ar¬ 
rangement of objects (l) when the teacher makes the 
arrangements, (2) when they themselves make the arrange¬ 
ments j and (B) when they think the arrangements. In the 
activities, described in the preceding section of this chapter, 
the pupilfl cany their study of arrangement to a higher level. 
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bttag si# in tunttarnlafKt. Morwjvcr, if the pupil undcr- 
«tmsi!» what tm m doing* and then pntrUona what he umler- 
Kbundii fan an twderstAuilitii way, he will in time reach the 
needed T^mmmf\U of mt wary and #pml If we rut* going 
to think of aeeumey and speed an mimmm of practice, let 
us think of them from the* bepnning *« their proper rclo* 
lions with nnderatimding, End in their proper sequence with 
it; namely, fl) midcndamluig, (2) accuracy, (11) xpmh 


3. Dangem to Be Avoided 

In rwlurting pnwUw with the combinations, the teacher 
k niiudfUnUy tempted to expert of the liegitiuer the same 
type of automatic rwponse that the adult has learned to 
give. Thu fart that si, child ran loam to write the exprtw- 

5 

akin, 4* for example, with speed, and to apeak the sentence, 
i 

** Five and four are nine,” with no hesitation, constantly 
suggests to the teacher the notion that the child can make 
the name response m the adult. It is a case of a similarity 
of outward responses suggesting a similarity of inward re* 

aponses 

Through long experience with groups and their arrange¬ 
ments the adult law reached the point where bin expressions 
of the combinations are far removed from concrete experi¬ 
ences. He has built up so much meaning back of the expres¬ 
sions that the expressions have come to stand in place of 
their meanings, Not only have the expressions themselves 
become habituated, but the directions of one’s thinking that 
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wfwww* |ii ©ifepf’i ihAi may W striated K«>r example, the 
pip! sill fi«t to M fiw Mid three nut to do it imrnedi- 
atoty without relcwiee to l*» Mud mx, or tour am! four, etc, 
Hi* will need, when bo m mdy fur ll, prarUre upon five and 
llttw? la toikitoia; tint I#, wiihntil wfwnw to iwu and m, 
dr, Exmwm Uial provide tor mark drill* in isolation should 
I» roftdswtitl, lM (wwh pupil give the mmm orally, across 
the tm«, »astlituw forward, aimatimrs backward, up the 
«iksni», and down the mluntna; or H one pupil give the 
tn-fflwsw tor mw row or one column, and let another give 
She answers tor the next, and an nn, After sufficient oral 
practice,let ilif* answers be given m writing. It w desirable 
to urn printed, nr numragmphmt, nlirvtN containing the excr¬ 
etes for the written prartire.* 

7, Practice in Thinking 

Let it be repeated that the practice desired m practice in 
thinking, nut practice in ntnemlicring. Train the pupils so 
that they will keep thenwlvw from speaking or writing an 
answer until they Irnvc thought out the arrangement and 
am sure of their answer. Practice in thinking will gradually 
lead to the type of memorimtion that is useful, whereas 
practice in remembering may defeat its own ends, because 
the pupils may try to remember tilings to way and things to 
write. Such practice in remembering is always confusing, 
Practice in thinking the arrangements is slow work at first, 
but speed gradually cornea. What is more to the point, the 
pupils finally automatic their thinking , rather than their 
words and symbols alone. 

* The author's Pmeiim Boob for Anlhmik, Grade II to Grade VIII, 
Ineluslvo (D, 0. Heath and Company, Bouton, 1686), provide such 
material®, particularly in the hooka for the earlier grades. 
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exercises. 


up tmee steps. 


P* «m, hi 'go® up four step* How many 
ladder thtuf” “Row, he nomas down Eve step. 
" *' How, ho goes up dtx stop. Where vs he?” And 


Standing. Be suit (hut is dear. Dover the numbers of the 
p, and a$k the quretion. When the answer is given, uncover 


ft k to he remembered, whenever such devices are used, that 
the simpler the device the more quickly the pupil will understand 
it* use and the less likelihood there will be that he will be dk 
treated Item his practice in thinking* 
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Secondly, the writing of a number idea may servo, not 
only as a reminder of whd one has thought out, but also as 
a reminder of Mia ho thought it out. It may servo to record 
not only the remits of thinking, but also the manner of 
thinking. Recording mulls aids the memory; recording 

k- 
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M% im um m rm amirim by tens 

IV, T«* Vm op a Puck Houma 
To wii«* ftw hundred Ibirty-reven, one write 5 in hun- 
rired'a pton*, % in Irti*# pku*, and 7 in unit'd place* — 537. 
To write Iff hundred, mt write 5 in hundred's place — 
000. Skm on# ham nothing; fte to write*, he must uw some 
ffloftiM of putting the 5 in hundred’* plane. The ren», 0 0, 
Mil [m*# «k 1 unit’d planm. To write five hundred aeven, 
on# write S in hundred'* plm* and 7 in unit’s place. The 

written are 5 and 7. Buppose* lie write it thus., 

5 7. Ho written, it k wmfuang, tine nerds a sign to put 
8 in its proper phuw, The mm does it, thus — 507, In 
writing a large number, 3483, for example, in which every 
place k filled by the iign for a number, one does not need a 
place holder, bsrausn each number sign holds its own place. 
But in writing a, large number, 3(100, for example, in which 
every place k not filled by the sign of a number, one needs 
something to fill up the places and hold them. The aero 
nerve* as a place holder. That is the use it has in our num¬ 
ber system That is the use the* pupils need to learn. 

V. The So-Called ‘Zero CowumATioNs 1 

If pupils arc* taught the real meaning and use 1 of the aero, 
they need not try to learn the various meaningless and mis¬ 
ted mg expmmoiui that usually go by the name ' acre com¬ 
binations.’ They will have no use for such expressions, 
either in Conner t ion with their day by day experiences with 
group or in their later study and use of the number system. 

The pupil has no need for a sign for 'nothing/ If he 
wishes to write nothing, he write nothing; that is, he does 
not write anything If, in dealing with groups, ho observes 
no group, he needs to pay the fact no further attention, and 
therefore, he does not need to say anything, or to write 
something, about it. To illustrate, if there are five marbles 
in one hand, and none in the other, the pupil knows at once 
without further consideration that the total is five. He 
knows it perfectly well before anyone tells him that "five 
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Zero ramuitmtiona have ten giving pupils unusual diffi¬ 
culty for the past twenty yaw*. About twenty years ago, 
they began to appear in testa, and pupils were confused 
by them. The remedy used for the difficulty was that of 
“teaching* these am combinations, or trying to teach them, 


nothing, cxplanatiorw have added to the confusion. The 
remedy augpated here is to omit them, both from the teach¬ 
ing and the testing, since they are both meaningless and 
useless. Their usele«n» will be indicated from time to 
time in connection with the discussions of operations which 
app&rmtly, though not actually, employ them. 

VI. The Importance of Ten 


he deals with separate group. When he deals with groups 
larger than nine, he deals with them as tens. Everything 
beyond nine is stated as ten, or some grouping or arrange¬ 
ment of tens. 

In expressing the ideas beyond nine in writing, one learns 
to resort to the use of position. In one position a figure 
represents units; in another, tens; and so on. 

In number-thinking, one thinks of groups to ten and then 
thinks of group by tens in exactly the same way, 
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ttft THE IDEA OF TEN GRCimKO BY TENS 

2, Talc Afar! arid Pitt ToftHhvr Arrangements of Ton 

Wills a group of ten €fbj*rte, my< pencils, Mon* each of 
itw pupils, Uw? teacher wki «w’h questions and gets such 
ffpltt m lliwi; 

M B»w nanny fmtcffa Have y%mV* 
u Til# Ihiw away. IBs# many an? left?*' 

**TdI what y«t have dcme” “Three from tea in wen,” 

10 

“ Write what you have don#,” — 3 

^I»nS» 51 S« 

7 

3 

“Three and m are how many?’’ 7 


By simitar questions, the attention of the pupils in called 
to the various artaafemerite that can be made with ton ob¬ 
ject#, arid the pupil# loam to describe each arrangement both 
orally and in writing. 

Following are the written expressions of the arrangements 
of ton that the pupil* team to make and to describe: 


in to to ia to 

**0 «“S “”7 **“0 ■“$ 

ftMMMM tStMU 01 tmymt tpnaiVdrl, 

12 3 4 5 

0 8 7 0 5 

12 3 4 5 

••Will Mi taut Vi **’‘SWi «M*« &KV » 

to to io to to 

3 

0B 

10 


10 10 10 10 

i 4 rJ zl 
6 ' f i 9 

4 3 2 1 

0 7 8 J 

to JO 10 10 

2 

bJB 

id 


It will be noted that there are nine new arrangements of 
mibtraction and nine new arrangements of addition. These, 
added to the ones the pupils have already learned, make a 
total of 46 arrangements of each, 

Practice continues by having the pupils think the arrange¬ 
ments in answer to the teacher’s questions, by having them 
toll and write Him whole story' of ten, etc. Finally, the 
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_to of l« 4 tynrt» #4, 

are prownl on -If m thr tmmwm 

‘ » pamtitoQ ilMS I* 

‘‘/tiMsifl barf 16 fdtra 4# «an4r H» ««• * 

V pto* of «M»dr W i» fcf*? * 4 # 

bt» 7 ml -«!«§» mn$ 414® one*** 





Mtisgte group; and mmm\ t the fact that groups of ten and of 
more than ton art each thought of as a group of Urn and 
to many more-, m the cane may bo. 

Show a group of five, or seven, or eight, or nine objects, 
Point out that, whoa counted u five, let us my, they are 
put together or thought together all in one group. Put the 


tesptmm by one figure m writing, J>, Makes tlip same illus- 
trations Again and again with other groups to nine, inclu¬ 
sive. Show that each is put together or thought together 
m one group, and expressed in writing by one figure: 1, 2, 
3,4, 5, % 7, 8, or 9. 


too, are put together or thought together as one group. 
Point out that such a group is thought of as one group of 
ton, but that this group is expressed in writing in a differ¬ 
ent way. Point out that there is no figure, or sign, for ten, 
but that the pirn where a figure u written is intended to show 
ton in writing. Write 10 and compare it with the symbols 
1 to 9. Show the place where 1 is written. Point out that 
the 1 is in ton’s place and that it means, not 1, but 1 ten 
Point to the zero in 10 as something that puts the 1 in 
ton** place. Repeat the fact that to write ten, one has no 
new or different sign for it, as ha has for the numbers one to 
nine, but has to make use of 1 written in ten’s place "I 
will write ten by writing 1 in ten's place.” Write 1. Ask 
if that shows 1 ton, “What must I do to put the 1 in ton’s 
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12 to 19 show in «Mi «■*». 


let tins walk fct mmmd *$&&» m$ i 
"Write okm. tad tea (Mto * ** I# * 


nine," 


** »Vi 
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"Ten m4 km Mm$ m tmumtfi 





pit*, mol a symbol (hat re 


fifteen ob¬ 


tuse must think in &Pnxt* of ten, ihr* pupils should bo intro¬ 
duced to the* method of thinking in groups of tons, to the 
@yptoi« of writing the* symbols, 20 to 100, and to the signifi¬ 
cance of thwr symbols mi written. This will include* some 
counting, sumo writing and wailing of the symbols, and 
some demons!ration of the group* for which the symbols 
stand. It should not be nectwary to explain the meaning 
of every set of symlmla from 20 to 100 or to demonstrate 
objectively every idea represented by them. 

ft is to bn nnmmind that the pupils, through the various 
objective demonstrations ami activities previously described, 
have already developed some fairly definite notions of the 
group of ten and of thinking of numbers beyond ton in rela¬ 
tion to ton. The pupils should now be given an opportunity 
to extend the* ideas, to enlarge upon them through their 
active employment It is possible to demonstrate every idea 
from ton to one hundred through the use of objects in groups 
of tons. It should be kept in mind, however, that while 
some demonstration is necessary to set the pupils to think¬ 
ing, continued demonstration may retard their progress in 
thinking. One advantage of the system of using the sym¬ 
bols the pupils are now to learn is that, through emphasizing 
a common method of grouping, the system makes continued 
presentation unnecessary, Enou 
stratum needs to bo provided by the teacher to give the 
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in writing, Fouifc out that the « us in tens pl&oe, and means 
8 tern, that, the 6 in to ten's place, and means 5 tens, Subtract 
The pupils know that the answer will be 3 tens, but let it be em- 
phaibed, Shew that the subtraction is just the same as " five from 
eight is three/' but that the 3, since It means 3 tens, must be write 

80 


ten in ten's place. Write the 3 in the answer, *“50, 

3 

"What is wrong with the answer! I have subtracted , 1 five from 
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mg, "‘Four from newn is Urn**." Tint** (d , iw1 arc* left. Write 3 
(in ten"* place]. Binw 2 lias already torn written, it will put the 
3 (tern) in iU proper pis®. 

Illustrate the performanw of the operate# in »ueh cumbiM- 
*tn 


llofiB jus, 32, m follow. 

Let the 4b and the 32 Ik* represented by four bunches of picks and 
six single one#, ami three toinritc# and two single now* resjwtively. 
Point out that one first adds the unite, “win and two are right/’ 
illustrating by putting together msd counting together the «uc picks 
and the two picks Write 8 

Point out that the next operation “tour ami three M means four 
(tefii) and three (tens), and that one adds, “four and three are 
seven/* arid knows that the answer is erven tens. Illustrate by 
putting together ami counting together the four bunches and the 
three bunches. Write 7 (tens) in ite projmr place. The sign pro* 
vioualy written (8) pula the 7 in ten's plane where it belongs. 

3, Teach the Pupils to Extend Their Ideas 

ObjeeUvu demoiiHtmtion of thinking groups of ten to¬ 
gether and thinking them apart should to* continued until 
the pupils get the idea that term are added and subtracted 
just like unite. The purpose of the demonstrations is to get 
the pupils to thinking about the arrangements of groups 
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EXTENDING THE NUMBER IDEAS 


sign that hold# a place and keeps the positions of the nu¬ 
merals clear in the written expression of number ideas. 

Borne illustration of the manner of presenting the use of 
the zero has already been given, 

25 78 

In combinations like the following, 40 and - 50, show, in 

arxi' -x. warn * 

the case of the unit's column that one has five in one group, 
hut does not add anything to it; or that one has eight in 
one group, but does not take anything from it; and that 
one still has five in the one group and eight in the other, So 
starting with five or eight, and letting the five alone and the 
eight alone, one still has five in the one example and eight 
in the other. Bo 6 is written as the answer to the one and 
8 as the answer to the other. 

Since the zero (0) can be considered as a symbol for quan¬ 
tity, only in a sense that is highly abstract, do not under¬ 
take to call attention to what are sometimes called the 'zero 
combinations/ In the experience of the child they do not 
exist; and in the experience of the adult, the zero, as such, 
in addition and subtraction, Is neglected. The zero, being 
a mere, place halder m our system of notation, does not affect 
the sum or difference one way or the other, and it should 
not be called to the attention of children, in so-called 'zero 
combinations, 1 m though it did. 

84 78 

In combinations like the following, -64, -28, etc,, 
point out in each case, starting with four and taking four 
away, etc., that no units are left, and no figure to show units 
ia to he written; but ranee tens arc next to be taken from 
tens, leaving tens for an answer, the answer must be written 
in ten’s place in order to show tens. Therefore, in order to 
place the answer, when one gets it, where it belongs, one 
first writes a zero (0) in unit’s place to put the answer where 
it belongs. Thus, the pupils may subtract: "Four from 
four is nothing." (There is no number figure, no numeral, 
to be written, so one write# 0 to make the next figure show 












266 


EXTENDING THE NUMBER IDKAft 


gaining of now knowledge* and understanding The various 
arrangements of addition and subtraction that relate to the 
ideas to ten are used in both okl and new ways. Combined 
with the idea of ten, whose development had already begun, 
these arrangements have been used m arrangements of units 
and arrangements of tens. The pupils have learned that 
tens are added and subtracted "just like units/’' they have 
learned to pul wane reliance upon pwittan m an aid in 
thinking, and they have gained practice in simple arrange¬ 
ments. They may now proceed to further practice of the 
simple arrangements as they appear in new forms and with 
new* uses. 


III. Additions and SrimiACTiONH in the 
Hicjhkk Decades 

1, Results of Previous Activities 

By means of their previous activities the children have 
developed somewhat definite ideas of groups to ten, together 
frith some notion of the special importance of the group of 
ten. They have learned the various arrangements that build 
up and relate to the ideas mentioned, and they have learned 
special uses of thine arrangements m connection with the 
activity of grouping by tens or of thinking objects as ar¬ 
ranged in groujis of tens. They have practiced the arrange- 
merits mentioned, both as simple arrangements and as 
arrangements of groups of tens. The pupils are now ready 
to gain further practice with the arrangements they know 
in connection with a further extension of their ideas. 

2. Two Kinds of Practice 

The teacher of beginners does not, expect mastery all at 
once, but the teacher does expect that the pupils will make 
progress in the direction of mastery. In order that the pu¬ 
pils may finally master the arrangements they have learned, 
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EXTENDING THE NUMBER IDEAS 


8 

7 

15. In the column 0, the result of adding 8 and 7, 15, k 
added to 0. The first form, 15 and 4, ttom not involve 
‘bridging' to the wart decade. The latter form, 1$ and 6, 
does involve 'bridging/ 

43 

In the multiplication, J f for example, one first srims 
the product, 8 X 3, He next tmtrw the product, 8 X 4, 
and adds the % which is ‘carried’ from the former product. 
The answer, 34, is in the same decade with 32. In the mul- 
85 

tiplic&tion J, the second product, 48, is added to the 3, 
which ii ‘carried* from the first. The answer, 51, m m the 
next higher decade. In the former ease, no 'bridging* ia 
involved; in the latter case, ‘bridging’ in needed. 

Higher-decade addition without bridging imwt be distin¬ 
guished from higher-dwade addition with bridging. In the 
present chapter, the exercises will be confined to examples 
of the former type, with one exception. The pupils have 

0 8 3 4 

learned such combinations as, i, 2, 7, 8, etc. They 

Id If) ft) Id 

should he given opportunity to extend such combinations 
19 20 30 18 38 38 13 33 33 

to _JL* J. * JL» etc., and Jii -Si etc., .,7, H ju etc., and 

14 2*4 34 

J i _J * «0 i ote, 

a. The Extent of Iligher-Dmtde AMUirn. There are, all 
told,765 separate higher-decade addition facts from 10 plus l 
up to sums of 09. To give specific snd intensive drills upon 
each of these facts would make the task of fmng the idea a 
well-nigh insurmountable one. However, w preceding topics 
have indicated, there are certain of these 765 combinations 
that pupils will have special need for in column addition and 
in multiplication. These, it will lie seen, are few enough in 
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EXTENDING THE NUMBER IDEAS 


The additions of common occurrence, which total 161 
without bridging and 125 with bridging arc the onm that 
need to be included in the special dnik In the present 
chapter the 161 additions that do not involve bridging are 
considered, and attention is given to the higher-dorado acldi- 

18 n 36 64 63 

tiom relating to the idea ten, curb as 2, 1, 4, (V, 7, etc. 
Exercises including these additions should be given special 
attention. 

6. Extending the Children's Idem Higher-decade addition 
fa not simple addition combined with “bring down the next 
figure.'' It is an txkimon of simple addition •“ an exercise 
that involves the development of a general notion of the 
apptimlim of aim pie addition to a situation that is tliffer- 

25 

ent For example, in adding 25 ami 4, 4, the pupil is not 
to add 6 -b 4, 0, and then Miring down* the 2 Ui its proper 
place in the total mailt. He must learn to add in a single 
operation, thus, “25 and 4 are 211." In both column addi¬ 
tion and multiplication there is no chance in effective work 
to add 25 and 4 in two separate operations; 4 must la* added 
to the 25 in one operation. 

It is commonly believed that, once the pupils learn the 
simple combinations, they are able to apply them in the 
higher decades without any special training. It is true that 
many pupils do learn to generalize and to apply their experi¬ 
ences without guidance or outride direction, and that in the 
course of time moat pupils will learn to generalize and apply 
by haphazard methods. On the other hand, it is well proved 
that pupils learn to generalize and apply their knowledge 
earlier and more effectively when they are trained to gener¬ 
alize. 
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I #*** 4ft #w® 1 


r x 


1 toi mi & Msm m m m**, m ito «i af tfa- i #* *«4 4 » * 
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#*r, pm Ms# mm* to <m fto4Jf auto tfe slip 
t© f mtmm tomb* mi'mmm" % km4m4, m n tepusd, 
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m fel fiV 3 4fcfl(fldMk» » few Ito** & #* v«* 
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itenly«f«tnr. M Wt win# 34 «*4** £4 **« w*w»a * 4$, vi.tHi 
elwiKi Ltal Iterw si** 66 4<Mw* m 3H Fi» «T^ftni5»wi«J*v» 0»» 


prova tint w vumtf fe «sm«* 6» 



TfiHgfo®t§ &m Vm <t$ IWew m» IfMwws* 

Yen have abvady §*»»«.! tta » K^curj ®i a #’fit»>w*t v » 
aero juu # wit law to m$ mitoitor* ^ ijtf t» 

notra tllQ plklif$: si k$id&- TKll 8& 4^w l#W #'1 -ja 

to give the ttfetw %‘Swu pm m> ii w, ^ .»« t,m 

aero ii to h« uaed in dtvMw^ 

jq Suppose wo want to 6n4 ttena n&x»% iwv» <?«u« ,, 4 * 

2 jgg ^'6 find pay nlkmm i« tU « tot» 1 »v. k * : v « , 
g ® x ' thw/’ ««i wic hfe>»« 1 ? &\ u« i« *»»*j, * i^ w 
"q w ® Wit tl in csw «nm*t aiirtf it»- 4 jj-, ViM r i y ,* Hlit ^ 
gfa#. Wvllunk/'Thfwtiww wttr »** w«n < „ii*sst i 
Siaee 0 is the«» w ft, nw &w.w ^ ,- )l>( 

dm<y,and wa taw tto *w«t» to w 4s« 94^ « *, v , 

liftve 0 ,er twtlaaf, t<» 1 # nim*fe 4 a ih 1 / ,* * „ flt iM , u , 



FlM- m mUm Uk* fi (hundnibt). W« Hunk, **T!in«» In 
4% and m write f in Us# *wmt* fust owr th« 6, 
Ihwiwp m know UiM Uw 7 k tfuMf t (ftumlrafe). We 
miiiijlf, **Two timm #» *!$,'* and writ© fl under 0. Sin® 
6 ft ll» swum© m % w** ktww that m haw divided all of our 








tmmmi tw* 




2 tV ¥mm&4 

Willi lh** pm*iu*i**j «f the ^ M#l 

Ik Um-kt m ftquM to wm% « 4 m«km» ^ 

teretliai may topth* » w, '* 

ffff* Cftimitralww mtirt i* p*** to « w %, * 

(a) tort and Amw, III ^ l>W(rW( 

wd (c) RuMn id 

fc amtmtlmt Omtm WnKr^.,, %»*.#<i KllS „ 
cumm, m wffn Ifcm *»- <l*i t*. j^.j w. ,„ 
* ' «« forai frum Ifc, hr**** #i „, „ , w 

™ltT ‘ ,h : "*°! om * ** •»** * * *»*.... 

ppite m the narfy gradm ^ i| w 

*•«*. »Cw t tCr-tT*l';r: s “ "*• 

^ssrr" * * 

wnufig fltviaofli will W’fffiiM v 

iPI ,fclU *' *® ^ 






mjmrnl for the «f a *nrw' form in the later proe* 

rm% run It* given almwl eaHusnvely t«i the new ideas of 
pnwmSssfv tin*! must fr dmdojx'd in ronmftion with them. 

Mwwivpj, Short' division i* in reality is Short-cut* proc- 
w®, winch, hrmm of \U difficulty, should lx* learned only 











piw«m Uip tatrfot *few nmm** > 4 * 1*1 «& »»«**», » 

thl* SOTff U tiwilf!| fm Iwimturm 4$t j r 

.teansed and promtuir to |«p km*M tv toawto* ,*,, 
stop fopi tiMWfli to ii^nm Af 4 >j«nn { » 

ttSfiif, it Wiifinl foo |||ar«) iss 4 3 V jjr,' $<t 4 #./•!„<i « < i W Pr » 

If itfewrwy, why 4 «w> t<# nw U«* w, w t. iw 

fteier If it t* » r*»jr ml f th**% *i V 


™ ! tfar pupa rowm ti^| to fc,» hu® t v iS „ ,, - 
6. Purtitam »w! thmmm n%¥*\ }h^iuv %,»<’, 

dmsMin, it m wmA4 it»»* m <k*^t^ V ^ J 
tbs oatoi, rw pupa trill H*ir *imk£)> to >‘W, 4 % 
to (bvtdt. Wfen fe» W Imnmf ,* 

dw»v#tws the mm\m 4 mu At g ^, m > , 

prmp, to* will put m | 4I a m y M i4 rkf w ^ , 

mg the piwoduw «f A Am »u* * W 1 %m* » I - v * <w s ■„ * 
cotmwUou, In* will \mm !M ujh 4.*H 4 » ,* f », „ „, 

by diKdrng U by i*,, Jfem,,( v U, •„-«*» , ',„ 

“ eam :"’ i“ H " ,, * n m*«— wi H 

°! a P Uffiter % «««» *4 4nm,*» p, vV „ „ 

mn w will mimlh Wi if, ,* 4 , ', “ * x ‘ 

tW0iC rallaliaa rf " |W4l?li 

J : fammknm ihmnm \l ? if, W)rjf , , t 





a rfeftwr. m tV #iwly 4 Imrttimh l« kum whi! hi do with 
m* wMi Hp frtj» »t II I Ik wgjpfttMi u Mhmnl, I1m s ppil 
*# m4lterf he dtt*ttri*4 hy Mw wrvmlt of ifolutg with 
mmMMr 1 # whik> fe# t» bam*** to 4 w»k iwr he mi4?d by 
tiif'isii t« fewro 4 i-Am <4 ihinSann Jtlmtit them, In 

lb® AN $mr, tbr ftnifwl will fom moonlit to do to !mm to 
difbb wittwiif bring; limibM by w-mmudm, In the second 
In* if tnrUnod t« dpwrtst** lb»* twnuundfr end divisor, 
when In mdtiy tfer forawr tmy bp inlripwlwi only in Itntis 
of tin* letter 

To wfepia lb# |4ipl b twqviiwd to tfatl with rcmaindm 

$f*0» the *wbrt« b b kuMsm% to «nMbr the mmm In *ueh dh 

% 3 

vfebte m llw follow teg to It# thn two#: 2tf, 3jid» 4|i3. In 

0 # 12 

lit m m 

«edh. hr tlw w»w, % awl I Ewnaind^r, hi etch tawe, 











ply tm MUtty m ym 

Ifc? (tof te 1 » kw»*4 %■** # v*» ** t M -fi* ty **» H'** 
4 *j ym mftm* Hat to tb®# 1 * fl»* wmm # «wt 1 <u< »**#%§# 
by tm to«% *• J» *»ftlt*tf# («? weft 1 ff» «« *>»•## to w. 
tsaiitw irito y**#«» % few » tot to «mw ■»* 

fcrii jfc», .11 $wt $«f rnmmfim r to ta# fjl# <ftftyjr,|fl«f«t fcfi $4#%$ 

ppf ptaea, $« mu $» «#4 *J#w§ «M «*** 

iiislltg df ima. I*t v tm 


4103 ^ % 2 few «*#!$ to mf m m*M **«Vrty 

^ 2» 2^# lIlllA* i 4A* -ft&+ 

gUg **$toor ami w «h ftea I?w4 %to^ «* mw» <m mmm 

Wlmt. m ibkik, T«hd* tows «* «►*, 1 m #«»*% f, j|*f mito 
IfefiS, wfefeti n i® bf»V (tona (W* f«4MKdwP hum* $$$ 
bg by 2 km f fi» «r4r# to §»! «# s»w «, *r%* jiww #** -n?^ 
wnl.ii 0 to tha rijjjbl to it titov ip® to* t* Pig^i 

fil to tot -slmSlli $rt 4 to** to ttodi '%(E^KtMf 4 h« 

aisfiw tong fa*. to t* 4« mtt &to ** * 
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ti»l mm f 

\m ) 


# w-frMm, S) 1 '^ 

3* wml \& »#v^ *A* ' *«■ 5 ^* 

r 4wf» i># f«0 ^ ** ***** , J*W' t * ^ ! 

» 9^m>M 1?# f^rAwrt *1 

ik* »sA&rl si ®e^)te4»«i? H * ^"*m 


j,g$?8, tirt' S >*i 9 'Vfti 13^ 


IIArtf T# w Jfmm $* Si* It■*(.#►/A** 


aiJI^tW- |A» *"■ * 


Im mtriiipliaf ifsltjfj rim isliwt^ li«» m u* <«««<* •«* ***'< 

to faulilply only t*y htimit*&i v v, *&*?* *$* a, wii* v*. 1 u mut 

ggg I s kptt # w# %■ 5JM I A<f«J mu,*4 ^ iM /; |,| »,j: 

£01 wit® 1 #? usikr lb* 4 TW §?t r f^ » ^v^tu* ’m*,} 
g||2 i* Wdy JiWt «t iW ntMt |fri*Si*u hu* 1 , 4w 

( 3 J 5 taw yrt $« In sh » *•*#*, j*w 

ifili2 ^ * ss ^ Ki:e Sfws* mrs* tu*h*& as t . Wl V( , 

pKHWtf t«r Uw v •! ■■ swi 4 ,'hj, 

tllAfc psit Of 0ttt tt»»f •!*** trmdntivf mu tHnni n* h>% a r*>»Hn 

undwm&l AUtct& Thu* ftp* u» u* s^ 4 %.f« 411 *#■ .', t( i w 
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4t J tf 
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) p 4 H, ■*» 4® h 'V ^|i I^re-Mf& % ##«9‘f3 14 Ji S' *, 

|J^jt ttfc % p*#. ?% 1 <fc* <%>w*s# n* t« t*inttii h$ 

Ipm m yws <fito%4i} % ii#i%iw* 1*4 war tf* *m4 

#*» j* V '* w ,! i 4* 4»dtA j 

fen S*"" to 

flw 'Jibuti i*Wf >a 1 , »"* i n JS J > w $s« * s *' 4? 
m* ^ i H#«M fefcsji ktuH, % 

H 1 ? 1 * fybh l*,^ if' W' » m 5»<m / 4) bm4 

^f 8 • I wsftw * **■,** 1>« ',t«tM^<4 w » *i-tv utitaf j tvit 

fcifetft? f%* %¥'##*# ** fi ’f r^'i v V** t m v i> wi*# ‘? , 4 w w }1 

||gtag 1$$» ty» T''4 > i«{$'<‘$ V*»4 T\*r* i) iH t JS* w+l 

.•Jtoffcl* #, «ftnS If#* *9m4~rk* 4 cAt life■» 1/ 44 
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II# furtl *> *» *» ■>%< VvfS,,, s % 1 1 n HI’ !✓» % !»1 

ftW I til's# Art# *1 ii'K 1 ft? J M *'Wt* 4ft CiW n i, I v « 
I® (3»f¥# i«*# ’4t t'-vs 3 i 4?*? hi.iV, 

Sflfcrt, M*k$ i^Tjj |. j fe «. iiHi T^« *«*#;{&! 

i»*« IwA* l4i? it 1 **■ 

'ft* *«»•« » u< '-V » »V » *t, v nf ’ $ ,iNis4» fei 

ft® | i%nhff* mrf *1 ft# If y 4,#fe V(«tt v*4*, I *>.# 

I* &AM* ft'Vll/ H *1 ft* ««*»««$ 

Biktewrf! V‘«?4 <|i v i ft# m+1 4^^# t’ 1 # fi*n*w- 

|»«« WA* i/<4* liL«» 


4SI 

® T5»» w •* m n** . m * S ^ 

^ fife® | Vt fi 4f#(+ t$j3s$ JS*n„ i y 

31 ® W*4, tt>l# Mij:,!# # ,•», Vm fc ( 'ta^?» fc *.^ w 

t%* «*af#5)|ls |» «*»* «(#%«£ fc®*4 V*H(b* 1^4S 
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Wit 19 If* #** ^‘* s ■* *^‘ ‘i 1 e f <3 » ' K 

g0np § » tfe# v iiw^T ^> £ > ^ (i * - » >/■ ,ptv r*,fc,4H 

kII«(4*» '** W#1 **'+' '' v f *" '** ‘ *'” 

%h 9 IJR)"® f»»4i *1 if T l ],.,% *h» < in** **> 

wn' "' * i*i* ,f 

f% ** fifaUftJyQrf, h% f i4& «■**» 1 9,’ut- 

|*^U fcgttp jwS to*sFt+*i ^ # ** 'f-'H-V 3 * if** v«*4 > n t'tf 
to ig§t m ym 4<?>% ^ $ **<«* ^ ■• -‘^*» si * u i 1 *^**! 

^ ||gj |M|# m ’tttoitS* 'T^** '*-'•«*■ t V ff'4 (5 1 &*■«'<? /«”■»»- j.^s fj» >/#r 

WijfPitiM W V' # J * $S«W s' 8 * J% 

1f%# tftjtlg $» 5» indues*? ?» « *» *■!'• V V 1 l' * « M>t# **i' 

Yflg ^ if® 4 wS * r >*u ,»v 5t * j it m >* i if^/j t s 

PS ®$@f IIS’ 1 '4* 3# * ft * f 1’ * Jfcf'fr* W f ftrvfi iyn f«» «ta 

KiS# » I* 4 jfrfflW ** .At "'.™w fc'*l K S' * 4 ,» ♦ »4*'t Hit** » 

fk&V !• M#'« ft «»<’ tt SK,* fc« 1 <• < i i *»| « 

hm atsf swat* ** wt» <*&«* *'4 * *»»* *■*« m» imih 

$$f|% fe <|» # I' 1 ' t# VKftft »|MW » *Mh M ' 'l,! r u * V4 t 14 «*• 

|fc@ Id v» fW 


3$ t «*s ft#* fvni *<4 lAtr i 1 r>>ti s 3 
2jr^| 4 T i M f v '« . 1 1 ,< 4 v 

|"l«4sOf tetol -’i [4 1 I 4 s -i »<a ' »,• 1 

j. tllvj&K ftft /(^-Iff /Hti •‘Httrt*i ♦*! . j,lt.v 

W . 

Iks -pWrlK l/ »'(* KW 'u 15 If 8-1 ’ 1 ( ' ' , I 

1^. V# IfcilUt fi y#M Hlh.n h,?»i 

§# ffa&H $h Sunu/'t 1 i. «'< V n ns 1 5 *4 
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t# 1 U %, !;' I »?» k'y >’t 1 45 ,»a? 4 +,^* *s ,, » l .u 4 | 

fesf 4 '*¥'■> 4 ti i >r* * ktf/, ;s»i * I 5 )fl’ |f..*'t Ji >, «v • , ij 5 
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** r fe *J !>« Af-v* ^4 tM 

M toW SI Ml *M »® **/ f W * »jM Ainl ?‘i*j 

^ yy i$m & m * t#’’*! «#»«»* 4 » i®/ '*l l f ■»>* V/*/**** Wtl <uniu 

tm iW i$» jw^wf w «m» A«f»< "A. <*Vs>i. ** * t •■* m -v 

WkHW #i$S ♦ #* <fcS»l'‘ W» •I-’ 4 -* ;,» 4 i*m» 1 Jr.'rtvty hm *t A t'M«U 

rngt Hi^ 9*>ir svjf it^%f #»’«'$ **«?v * A *■» *Mt * «» ■* -w 4»* <l*« 

JgMMr %# mh* v*i «so*» *>■ m IV m<« 4» <„ .> *w«i' i ku’f v ** SR * 

JWW Iwf M« ?«41 4(f*S* *»,'«<*> **( Vs* fe‘ UK rtV *? W** 

Ws* Uwsll , SN^WSt* J® 4 »«►?•« 3 ^ 1-t*t », M f »» ■>* f 5 W? 41, 

ipsSIWSi I\s^ !fS -St* AW S *a » v*»t **,*#»-*» «lf 4* < l* v / uf 

&f md>jrffMfc£ 4lM *W «d« J#w»Ai» Jf »* A# #vWH #4 As %*wtow* 

8$*E* 1 ? Ttsi# SmJm 1 ** ■$* ftjffit 1?^”4 Jit* JP’A' »' 4 MW! * ft&t tA iWi* 


t|w#¥^ I 'kAWf* 4 * 

ll dliM Ir^llwAS, 'JUe f? 4 >’»<5»H v «f * 1 '«'» »rt»A 

&4U»"i&ff -*4* f**'* ii S 11/ ti*i i ’ ** JAw 5#*(**« ijtt' 

J3h#» tit*- i»*.t V fe*/ *f*(*$U p*# fe^tsw^i swt' 1 ) 1 

«Ss.*r» |*«*1 ^f.4^ a» »*'«« m mk 

hjsfei* ** * isaf, lv m*<! f4 4 ffatm *,rt 

.«w/*ixa w finw (TV «|<v^iV ** V *5 t v T r is-%4 *#* * 

iwriwVl ju * 

Ms, w 1'^} rtrft"** t^ v t r>(, % * * ft frt 

pttfVf }fc» ifflfl frtkH^? H v® m 

'OTtfii^Frt.Mt'® 1 § '®/Sfe Jl. t . J. ,. .n &<J t. .« _ A, V, fli 

I'^'tS 1ft # 4MNWHI. 
tow*!® 





tWKO THE IDEA fW TEN 



W« Irf ft % mtiibFip*# mi M*m«# tkti fk pmlml u 
km ikm 4h mmk» ohm U WV ate pm olmmi mm 
lluilft m ale# 4b# Inw qtp«tefiit4 fed mi gmk sure, 

V# mm «nbliMl, awl m$m that ffe ttmmkr k km 
than tim dmmt W* wfp iw« quite «ir» iSal § in ihe true 
mmm, W«r w bring down the iwxl %fim 


W* aptn iMrA rrf the 7 ffrw) as 7, and think, “Sevcna 
in thirl y«eiKltf, fit#.'* Wt % S % multiplymg mtf w* 
Iwf w» f tfert Jfe ftrtdwi in tk mm mike nmiktr above 
it Tbt* mate* ns mn that $ fe the Mm quotient answer. 
tf w wash, m> am prove mir awswef by multiplying 76 
by 00. or <35 by 7t 


57 

4&ym 

240 

880 


mrmndtr in km thm the, dmmr. When we da that, we 
we fum that 5 k the true quotient answer. We bring 
text figure. 

We think of the 4 (km} m 4, and think, 4f Fours in 
thirty-three, eight/ 8 We try 8 m a quotient answer In/ 
multiplying md mtmng (hat the product is greater Hum 
the number tohm it. This makes ua certain that 8 is not 
the true answer. We erase and try the next smaller 


nutnwr, /, a® a quotient answer. 

We try 7 by multiplying and noticing that the product w 
the mme tut the number abom it, Tins makes us sure that 
7 is the true quotient answer. Since there is no remain¬ 
der, and nothing to bring down, our example is finished 
If we wish, we can prove our answer by multiplying 48 


by 57, or 57 by 48. 

In the exercises you have been taking to find out if the trial 
quotient answers are the true ones, you have been making your 


•sM i" 


jm ssstl «lit wa irtw tl'*¥ "Hi 

wif »tm^4 

„ W# AMl ^ fi# * J lNo nr * *wf <!(«» * l 'mt»yj 
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®» s 0»§ 


#trw? $ n i4 $ ‘St t *mn 
^M 1 rf^i #*'*'■ i ,t)ty I f 
tp4 "Ui*^» ,) y> i, , 
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w*, tww’i'y^ 
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MSa* J 

?W® .*< i# 
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divide. Try the quotient by muUifiying, if the product 
Sft larger then the Dumber at#»w il, by the next smaller number ns 
a quotient answer. Keep on trying the next smaller numlter until 
you get the true quotient twwet, A quotient atwwer k the true 
mi® If, when you multiply the divisor by it, the product to lews 
than the number above It, or the mm m the number above it, 
and if, when you subtract, the rnrrminder, if there to any, to less 
than the divisor. 

g Notice, ftmt, there are no 28*a in 24, and the first 

^ws 2 e 2 queaUtm k, SS's in 243. Think of the 2 (fens) an 2, 

' and think, “Twos in twenty-four; of couttw, the 

answer in 12 ." But since 0 fe the largest quotient answer one can 
use at any one time, do mt try li, (hen 11, then 10; but use 9 as 
the first trial answer. In this case, 0 is not the true answer, but 8 ia. 

q Notice, first, there are no 17’fl in 15, and the first 
nTTM ijm question k, 17's in 158. Think of the 1 {ten) as 1, 

t} m and think, "Ones in fifteen." at*** ****** * 


Since that answer is 
t: 


to be the true answer. 
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™ fi net tefeflite «*|# «t totowM. t*4 m maanm ***4 
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•“***» * lf% ** »» «* ***, * 


To« tew tiai am la 

the mm wits «ft* feefp 
P'W 01 ' jptes*. U( it* «aa. 


507 * ® *®* *P®stto ^ iftV A * y j 
85» &* ^ *4 ^• 

® j mxs*. w*; tt , ; 
tow***, ft*,**^, 

•* ff£-»***M*M** 


»<"** #s %i« i 

f fl-tH, #»», * *w 


5 W, fn j 
* W> fit ^ 

'tt *ir, ^ c |!, ^ 



ill* w%\ a*wt ««it* 4« 

ftl'S HI |5 m? ImcM (8? th*' $ *1*1 ^ 

tortvlw, wwu H Wrtfo* 7, tn4 #»a1 


5* fi «#4 $| 


e «M tlwis, " mim m 

r 

i «|w4*rw fc, fiS «is 370? 
XT, m4 Dunk, "S'iw lb 


w* 


Ilf-Sl Bfljff 


4 M 4 Imlt it Ji» S mnI U «h» 15 , mA flunk, '%%&« fa) 
imm WskV 7, «i4 twtftijily the product 

w m t¥* luring <k#*a Uw nett fifpw, which fe 



Hke frw ami awl that ymi muUij*ty hy ktmMM just as you 
roufli|4y toy km tint 1 w»rt*, TV atumer ta tiwi mm divides by 


t a . ° l . «. ., 

'U 


m he would if Uwjr *w mm, He must Iw careful, though, to 
pit «di part of llw &mwr m m proper plane, ami to try each 
quotient WWW until he Simla Urn true one, 

rt We rautiw at the thinning; that there aw no tKK)‘a m 


4, nr in 43, ortti 438, m our first question is, 800's in 
4380, fNotiw where m must write our ftrrt quotient 
Mmwef) We look at the fl ihuwlmU) and at the 43 
{Awnrfmfal, and think, ‘'Sixes in forty-three, seven.” 
We try 7 by multiplying, noticing the product, sub- 










mm* m w* iUi 4?nm «$* ^ , w « * 

A> i<$ 111 4S* *4 & l&J Sd< r K? *§,ie-»iiit ''>* # ^ 

Ift 4533^ *!*rjfc 3»‘r )aw4#4 #4*'}.$ |j»<^ 

l»^i «*»** » 'll 1 # $r*& a tv ? wJ tjt i%M jjj, 
tlsifili "Jfex-tft* m i% 3 ,rtf )%•>'* I v* ^ ** 

^ *1 to IrH |«*p % m py i 

fe ilit iw> &#**$ ilk# *'4n«^ **£ , teM 4 

**• Mb* 4m»h *r«i %»** 

W W# Mt M tSb « #h| *« n>» My Um* 















1*6 fl » ■?«?< f V.4 # 


taf MllVtllW «BJgg|ri*tiW! tfcr /4*$4ir** »'t* fiw> 

»lisi| BM^r tr 4to*f*iw4 ft® wri^ < rt<«* ii # <**<$ 

in »fffl^P®Wl Tllf^^‘3®^ 1<V’ 4v% *p* 

ffftti f#s <feri* «S/j34w» *«fl Mtvfwr? *n* iAm* 

itefci btfxMM' ®Rnlw^Jy 1*4,4 ®ui«#c ■js f ?‘tf v* if 

QitaBMlIt 

Tfet itellfflS twWfW 1 HWIff j’jf<(q|p*|ittft 11 |.%i If*!* 
tfc^y ilffpiftfi fbw mA fa* $*#**^* 4*4 Evil's, 

iOTftpts*i tnd sJNif ns*^ #t<rf $fyonm #04 i« 





ftpftflfr lifers^ twt& iwrtsl* 4<»f «f 

<Wsr f««# tm U *lwh iW nislt? 

«l ®k w«4& tefi f*n m %«€» *n«* 4 md ti«f# «f 
few# i? mm te tu *rfeMte ri * j«t* T«^sy4w 4w?t lm 
iwrtlwwl m** low «pm» «ft*$K« fswtsM ateft|» Ip 

*wwpi*e4 m bm tl»ii ilwly-i**? If *f» iw* gmap* 4dl«n4 
1*1? ton #i» wsm* <ubr m&'fWt* tw irtfs#ilnf ta $Mr «#. 

«s»i«»v 4s«wte^ ll*»l Stwf* 1 w* ftwte lists 

«fct *1 «wt«s» #«Wwl^g <&M|M 
ftwi fwwst^fw# 1 t* * »te««4f? Bomber A group of 
fetswd »lsw4 fMt I# 4rtHi^wsfe«rf (n» i gmip 15$ 

tew* swtswi K# 4 #isi a *f$y tm wwswci 1 Ma 1 J 1 Two 

V* !«•> nttfjr fMflf «f1*» «f iter* «in.H te* 
1st* 1 * |iw» jp»«q» w«aJj«M»tiut 12ft i&4 I® lli» e jwpr*’lively 
Tlfeme 1 facte 4 um ffe#s swrih tewifuWfp « «fw la* uf 

***Jf I«#f» » 44«wi«np Mvf s:|e*|»»iwlf : tti Oft 

ife# Kvr *sl www* lu&4 %4 * telly II i w«4|**ita»^wJ 

ImUy *y*f«**i, w»f? <m ll» 4ia!« j swflwtal 4ptom 4 r«tt I* 4 wwl* 
iMfelitifcg utewl Ur* fitmhtn *m l*» tmfo ptwkm m ip»te of 

lli» inti sisal ll*‘ gW4ij» msfmh « fartfe-Ar telly tppttmtiU k 
il»lf tM Ur* i« W *lwwlly Wtftetm Uw Ully 

*p*amt IM ast«l 127 m rtearty white Ites 

gt««f*s So m'h¥h Ite t«#« owslwro mi.Pt we quite tiscfellsifiMih™ 
«44t If •# oteh So iifatl willi Stfp nuiieljpfs, is i* wsteol 
tte»l w# k»» \m ptwrW fOsly w ter ft w«* tm* t telly fyjrtero.' 

Of Stir mwl t%4y tew aisd km ufmti n 





unit# »s4 lb* 5 <4 ®wh prm'U‘* 


YViA* nw<1 $>-nt i/U-'U 
|srw*4^ Ito ^?■-» “■ r» 
*?•» <« „7*5tot 

c, % •<>*«;* ft* ^ 


I *1 
* m 
|» 4 r»l » 


!!, T»« I,*MS* Wf fW# JWgS$ 

‘PreUjw* — f%rtri»» slits trwl <%# to 

MWWtf * s#*? wwlsato** Ik iw 

Bitmber c*m!fei$t*»4k$» ti&8 $mrr«i»r* Hi*# *iJto i* *<♦ to 

ktttlt. Wtirfi m IPwt* its* «*?* 3rn4-»m 

the ttsiuUmlwn #n» |#wrrt/sl n» a swj* ri j & 

the txtuwi# <sf libs* |w|"4la if* le*#r»wm *4 *>* <•»»► >*,!>< *w*>» 
Ml! of «fftljfi«* ftf) ttttof*** #*. « « <4 / *< I,w 

COmbtltatltttt* fodtow> I Vj? M«P k*|?w4 |Vwr ,«**!»«** w* **w»t' 
tittW* U*wi ilJtot 1 JSMlinsU* 

town toam *'4 m a <4 fwtw$w«* 45 i<# 

application TV Ihwry uiwlnhisk# w*J % ms** m> j*Kdt «>****« 

appeal* to V llai iW $«ij 4 $ &»** Vwrc-i* % 

ton, 1*4 ua wsy ®* to *V* *o«!i 

familiar wills i!«» v«nuM» r^wit vkh^hha^jm *a v*« *►„ 

the foiroult wC «44)lm» may V ag*$i3mj |^ #«■ 

tb * 1 {ffoMont i# u >, .« - 4 to piwtijk' @ $r«f ** 4 ^ 

fithw, it W IWttf to |tftrtrfcf*> MX oftganttaM) to S@%t5 

has bf*m \mxml; k (mib, IV ptilMo » * 4^4 ,g i 

4 to 


cation tor tto- tamung <4 * su,^< o*s*rn» | _ 

(«) it appe$n* to V »4wto«'«l| n suswhm^^V*** *»*. 




mpk t» wit«f , to ifdktto tf* HmtUilMw v/t such 

«f*», md to r*I| allcfrtM'4i to llw mmmwm irf my pro 
twdinv UmA wMu* t« tifck from Mw rau«iidrnlta cl pupils 
tte MHttdttg mid Ik* %i!w (4 tk imipW 
WMb iJw profelttiP flat m Aftpiupriifa' as rxetviiM fal- 
fesHtaf Ihff virkaMn fwsrosws iUuflnftNi to Its* fonping 
Aifil#f t for rc*xn|4«% «ill tciw m o§w *4 ihm fiurpn#^ tl« 












muMtkWM tff w m 


ited wife w*i4n*yt ife** *# 

y, tef mml Qmt hmvh !w *i*|w«f* ' I*- i*« jr^M**** 

m l »W , r sf W!b® «ikIi «?» i*H k* f*44 ««* 

r^d l» «4d, «r, H lAi \t> *al4iwt ®# mswu^s i-Vf 

rwtJ Willi «p»l wPWto&m 1# petii<#!lm Uw-m **pt#tit**m* 
*fa ppils hw® is im4 its* m% <4 

@ s that miilw ili# tun *^Awm* &**&&<$^#1 "■%#? 
addition m * wi «f gHlint t* mmw *2** # 
««#») ttfttf aftif* fMRBMM* kt# to/tdr $»# 

m. Tbfy raawl mr sdfefatep » *n *$ ite W»lb » 
li« a. *«« af wmerrt* Uai to mi «#« 


m I** * w® 



P * 

n to* pmI Wm mm®m4 «n 4 

pxpmmim trf lfefm a its# vatMMimji# 

I kk*, wfekfa »mjr l» 

i m ii mmm «f ferw^f*® ik* **»*£ v> 



c» 


4 Whsa 
ha» Uh» j 

tsCiTJIte 

VI. COtof 
M«U 


'tftfittw tfi* fmi ifen& * 

rfft* "»* pwfi 

maktkm it mpM «• «ws* * «h» *,»! -«s #« 
re* trf ton prfrfwsa TW «<«l '«*** * u. 

«« Si fft' art WA utaUr*l «4 4w #«4 Mm* 

*5®. Amkit ^<* ^ «****»«» *#* i* -.«,«« 

tort ewan* *4*, »*, •!*** 
k*® Pp* I*** b, tfqrfy 6% | Wf1 <fcl ^ 

Ite ff^p-ral lrfe« rf .fcisi 

W W WIS «* lfi»7 i(W.W«S 

Mle?wrti«i«ll«i-frMr, ri-» _*- - * . „ 

WflwtMMrf mmZe, j£ "Z Z. , ,T" 

ill " .- ■ »• *»«ii<Mj -4 0 ttkatui 




* Jttdk] % m , p IN 

« W A ffeuanwtt m 4 l> ft Hlatfrh. Tb» BgMuf thtfamiUw bdlings 
m (ttaktr rtuv<?r#iiy fttw, Durhuin, IU31), p. 45. 












of I* slfcft* mt% 54*#® i N **wft ^ 

ddWW! Wfiff *h^h ftlhe alHS|l »AtM tArtfl* 

iSftfAifft Ibr r4 imnttof «raw»$»%i> te"*!* 

fm t y ty nmy tv JribjwF t,W> vofowt fc^4 

lujr I nei I* jWRjwaM#, fftsm iter jw\««4 *4 m** ^iwawrte 
CMlktgflM' f» ti$*pSi> fallal r*f|^ lJj#> %m f 4 ■M^-nsr* «*# ^tenSf* 

ja pf»MffilSk? 1* ji Iw! jxwMljte slj«1 i4<® “iw '/ «up* «f*J WfoitoW 

ittllfii® might l*»w tiw »C*r* *4 «i4iw»«a<j »«. <# tw 
mlkm Sl»l nnntW* %g& rwrM#*3h *-r*> #,*< is*«t 

wMsfeii* »w dhteWfriawi % ifc*- <4 w-« ><„> s n» *}•&*>*, 

re lit r U»#« by l&w vfewwfri <4 Mm *4 ^*<u » w* temp 
nate? Admtlta«ifjr tm g* **, tw W'k* i a 'n*» 

llW id ik# date 4 tfl4f J'fjMpSiirM 1 ! l'r^^j(S,Kft 04 U «r k'tM^W'tr 
Of IB SWWj 4fllp* twl ifsiC ?ntK»|*vr« v* i •%«'r*ffi l*« ^4 *ji tf 

tosL Tlw f&te |4s^wj[ f 9 V flstftwteM ** «’-j<jJ«wm| V 'u*/«w. J<# 
pKJfefcWNWl-Uif^ «*U fwd im #dr«yiitfgifofa ^ilwMi »*4 IM 

ultimate ttutews* *4 ooiiwirtM #*«« i» v**# 

igfflttcii ^mmhml>¥m m to t&wia %i*w?4fr4 i,te **#>*4x».u 
»w#rl i&ddMM m\»$m\ m4<4 \y u' j,*<r,.i ^ * 

IV, Eit»l«smffM tWIi (*ft*ium t»«*» 

TIb® nc i tivst4©s jdtinNjp l.y *“, 

tliii book i&w Mltb $# to coll iW %mksi« g» t wnd *fa*a i? *,*# 
sttenUon of puptb fwn tfe#* hr 0 mm*g *4 » !( /% j* 

baa btfis undwfttaod it*§s tbr tF^rmi >i %4/i^nr - & 
PKarapfe, apfrari® m % j*iii *4 fuwsy «iU<j»a«r 4 ,,«,,«*, r% ,^ 4 
fttlOW, fflll tll9(, if ll^r {*« |#>. 1. iW i ^ 

the idea m th»( he «w km 4 im ?f m<\ 9 * v ^ m 1 vU ^ 

®*°y He mill bitr u* fulls <«i<r «, j 

^ WU ^1^4 $ $p ,f0 











nit i mm u? 

Umtf i SWrtHb&W m l» fpmkti « Vfc V s#jm 4«S fc* ««'«4 

Ck tifet Wif 3 uatrtlw f«n Hp» n*rtA» V 

tort lift? 

or §8Sf®8, *f «#|JI fUf ?&«$ H&Wt 9 Ijfc r«*. f 

tel ifell *tew #Wt $#«* #*gM. W* f«fc *** *P««i A # 

Wttef I# «f flgftl HftfUty Ifee* ta4 t HWi«^«v 1 *wmh« KMn *» 
taw #t»i| km mmp mMm h# M Wi, 



la lit •»*«! m t»$# f* ^na i 


J3ts Hik, *3«, taMp* # tfceAfesi «**«y 4 «§n 

«% wfeil «t wart to ta«r 

Aiitblws fe « «tf 4 «s#f %*>,! » * 

wtf #1 iwtifif mttl tm#$§ m4 m 

4lk^': If tH>-\ fflill# fcf^W, *P 1 -1^ 

^SfW M*> %%^ '-4h %'i : tf-'k -u & jk 

tf$4i§0f0&i Tfet iwsl l#® 1 * 1 #% «'£ fo*g p<r,«« va **? 
tlwgp am tMtwssi 


T$mM.n$ faMwg Yktmgt 

Wnmf \m ft cngm* i* W pmml fo* mS 3 ***** *+ km 
dmt H m mm? mpmm Am A@ fom? 

How dks wi ftfcl mi *m0$ km mmy 4* W* i it ^ 

# 

know tki «« test m\ % ®Mm$ e IA» «fo», s « t m ,, 4 ^ 


» 

paitirif H nrayoM mmI 3 asjraa h 

poUiwji i m ibrt hf pBm 4* § w ?m* *«! um 1 

pther sn mm p«l®» W* im iwJ» ^ ' *« , u#t 

preteri we pi i|i#w i^ifcw I® |^f t n ^ tf , 

l ® ! “ WP 4* 


«j? a m^f x4 V^M4 

WWf ® fi ’ I for* nm»f M*#«u»** 


!, w1 1 ptflfyf 





fnikutfosf 4w| 

I toft#* hm ? «*iri* II*** %m*i} fftrt# mmM k& liiw Ml, i 
I* nkmM #pm$ I **«at* to 'w^fjf 1 ' 

Um «to w* §mi mi iimity h,m tmmf «ml# %m®p» wmM hm» 
Ml? I# wwwft, $m kt$m ttol *# M **M to life 

? 


urmhM **? W* j«#f mm^nm timi 3 nurti *n» taken awiy; 



sf'toftW* tto mriwiml *4 multi- 

mm| «toi4*s» 1 lw mdktV wtotwi i» not in Irow 










ffHiu«ST» it# 

ind pKiwi, wwf *Wi 1 * * #»w 4 *<* 

tel! fm mfihsP4, pjm *fe v* alnHwh tM"*® ^*^,4 

Tfef» «re WRilift l« f*lf» f^-wy to t«x^ v* i>s,n|?» » «< * 

Jaw*. Y*$4 db drt. wssf ti'i Vi tw^ r #4» fe-f<\ »*>§ in*# » 
written flft Sltaat ■§*§» %*h 4n» **A m®*& fe> V ^ «*„*.*>,i w» 
ttcryoae wfatl ttew p%gm i#3t 4S ^ »W> -w y « * •*» 

lead te«. wMMtf* «wk»#«w^ w%»s s**-* w a . *•> 
yea *fei ml asAtiilaisI f«at an© 



M'S# 1 vH« V'lii (tfcf. itWfsW <R 

'<S4 4#wwr> '>i|.i* 

«* » i*)to f'HV M4 

#* *$<4 3 * % jmj*» 4 »«, 

»rswf» «#s» 44 ji'4^ wk^ i”, t# 


tide to du to to mINM dm, ^ji », t* ma>\ * t«m 

well 4'.r4-; :! l^l.i ks b* dIA? to WVra^flMl^K <j4*si*<!ri HI * -jj. ■'■f^aj^q Miflf* 

Ttave wil t» pfrtwbffy#}ft/) |V4tor»«* t ij wjmni |„ 
tlww} your frbtttb l#> ywi to jihyt«*?>*» w % <•* ^ * 

aitely y«« mm tmf*m pm Inmto* f?v ft***** » *| #<( 

lipliettWi, smif 


Yrm town atauty tows«4 ik«i «4 ^ 

Hmsm to put ihtitg$ tejpiket itr f to tta>«4 £'hi%}f+ « ^ w v 

I* 1 ^ 4S» ftMWs! V *»? 


fey m rife 

1. Tin?t (food C 'ilmm ft# 1 4 ## t'WKfc #t*v -<>„*&, tmti* v 
. <0 to CMhw't «..M« TV tm .»* v„, **a» M 

pi»»,,,,*►, u» ,„ 4 

nxirte 26 (m», Dial ll» fwml, mk it»f **», *, 3TOB », 

many p»« of «ntly M !fw f 1# 

% T3» 

take to Ow CM 

for 4 wetfe*. How to&tr 
Ptofakus i 
lera*. TM- f|( 
quwtitiM m 
aot toll y«« fcy 


%* 

9 s tmvm «ow!H 

&** * ^<r r-t^4i 4 * 

^ f '$ ’t* tjtiy'h?'' 1 * fm i'.,> 

“pm 

mh to *b 4 #4@,i # 



Tim |«i’t IVsfcNw I Mi# mpambfy tow na^ jsswsi 
tJuadSf mm mati* ttto fcnft »«i, %m mmf ito wsr«s$ 
tmmf Hm ifafC »«! to* mmf tto Brouiw Us® Mtmlir 

Im *mh i?f Hw four «m* 4* «* kW rnpmmi^ you Ii»» Uni tYob- 
fas } & «$» «44H*nu ttroMn* Wtmmmf km mm% m hm wmk 


fef mm Am mm m mm if*** mm lbm$ t§ HAS mptmabfy 

im mxik «4 the »i ur 0ttnk4a§?ik& pafelm, 

ft to Am *44*#*^ pwslAnts 

Ito1»i pit *rf IYtoi«» 2 Aw# fwl 141 « e |»atel|' Cor mik 
*w*k How Mpy pun* d rmdf <mm Hal mtm. H» ttomtat 
ffcmi m tb #>m fm «& iNeAttr ft *af» "2ft jskw* mtk wfA for 
4 wtwk*. <t II?£Mpr ita a»w»l«(*f jnr «»«$» i# llw four week# is aot 


fof#l »»fn«#wir}|r 4 Hot * ifc «»«*? jfer iff, y«s It now that f*!wsbfasn 2 fc 
• teall»|4«!fi»s*rs» ipfsAHw Wtemtf km ma*v or fcm »««fe for 


twf » tip hmmt for all, ®»4 ilf wnmtor *4 «« «r thinp » told, 
iW $*44«n ## • tnotopfotfhwn pt%Abm* 

Xotkr* hum }*M4rm *1 l«U» ham mmk wpmn&fy, nod haw (be 
ftet f*rt \vlh jmi lint ft (w a tfankbpr-ibr pmhfmn. lly '"how 
wmth * pm <tm« H*ll ikt tl fen no sdklttwi pmhtam 

I fm tawtH $kmm twosdft §s mhA for III «®H » l»»l of soup 
for 8 cwoUk, <*«w» »fsste!A» <«r ft *w»i», tirowJ ash! bailor for 4 
«*!#, «o4 mattt far i mm to. tfow wwH «W her hiadb ml? 

Xotifes? hn* (VnlAftft I fofo Haw tnmh nof mpmatety, but Hm 
mm fm ®M t ms! &vm the of awe* or Uitttfus. By “iiow 

ra««h Jfe? mm< fm «tf M you out lei Ussi it » a multiplication 

f?f©t#«. 

>4, For tandi rtemo *f*ot M oeuts oadh «tay for fi days. How 
awls slfel tor lun«s!i«i coal? 


tttm Aiihiim mat SiAtmebm Dtffkr 
You Haw kmrfmi Hiat tilcBlfoit and ailAraetion do not moan 







I That ait it #J4f»s to ftto 4 ## &$*«# 

Biwl, «i UWt m 4ft dtetl» « Uto W *to* **** 

eklfea s» is toMfc *$ tfese * 1 |ffeirt® Sl ' 

*p n mmm m a* m*&* ^ »*** » 

Setei «*) *fes#» m *§ «M*mw m tow ftflto <M* $W w# 
mom difes a* tin* to «l« ftft* «r*to* 
fwkkm I a$4 'I Mb lai to* *a#*y w , .p#’«#ti it M r» 

k:» titay *w> Ml to**to*» %*to» #» y*wtiwm 

tl the mi of If# fifefefcwaft, ami tow* &*f 1*1 *fAftoj> tftaa 
ktol of p^fetes «»t$t «*# to 



rnnete did fe# feat® 



toh* it;*'# 


t#^ 

VW 


Wfam s pnttfta (MB* ywo ft# #km& i.l^p toped** « -«>$ 
tftd%li»tom s & is mi adUtatot factor* HW* % f*>A»nsw *ii# 



to iud (MM, ifa®l 


mm* m 


km. 


a 




Ifef md ihmmm £b$t# 

SubfcW^fail if MttfflfifeM* MMiilWM toto Vfe^lwMen, f»# ffesw ##% 
n w stt$li| ? Hi# anas. TWy *#* aamiiwiribijt 'kstfc 

deal with whole* md pmfa h mlrn^m* wmmimm m# «*dto 
k giwfl, Md do* pat Is iNws* «tal ywt l«* fa jjtoi m 
by 8«bt;m«yisg, fa Mvkm mmtmm Urn wt*m « *»■* m# «» 
number of pwt# if n$nw$ §stf fat** Ip fel fa*t rtf h„m 
maeh m mek pm bv #«*&*, «r il w mfafa # #*m -m4 «»* 
much or tow nwy la mA pm h Mm •«• jww l*««» m u# 

mmkr Pf $&&» ifa mmi mA % m 

lentou®, toilkf ilwrl Mfldm | 


h n m m rn mktm m m tmrni 

rn AOfen ir, Ik* hmr tmk Ik* mm, m 
“““«*■ *** (NatalU m fc »W.* «,,» 
pstt is ghwt 061), tn4 Uw, |b» m* te Ma rfto ,»« 


■«*4 4tt@i 


> 




lV44«tt } vHt Ife# ^ pari* m*4 4w mmp in mttk port 

4 Irll® tW mm&t* #/ fwtirs« «m| 4a# m m/ch pork 
lit fVwMwwi i fm mw to lr#tl 4»# aMopfta; a,©d in IVnUgro 
2 yiutt w» V« few! mixh salfapflfer* 

I TSwf** mp 1C* #$rtfbte* Ml MarMfoenl «* Um» !i «!»««)«» of 
!!»C i«rh**4 In wnrfe ihnw «w the mim number 

tit mvtkm II m mmp «vi»» *4 turn thews in etch 


The** i» 6 MwttMw in Mich How winy ckisrwms we 

thews? 

fe twfiudit 12 nltced swmak SW her dnwine kit for 72 













fSflffi Wsf 73 Mtr V«r *t«‘&fNfhi <■* */ »/#»»'» *,#■ 

111. Y«b ik# to S§w4 VMftty' f# &N# tS'/MSf'f 1»? «t^*J 
tel 4 «l # tel Ifer <*$*$# $mmmH,, r$ fa »• ig „ <* ,, ^ 

i^4 *S*f &■«? W*f>3 4 ststfi'j,, n|4r ^ 

V I t*i 18#* te &**% «i ttfet ? 


tom utot *yw «Mn> ^ ?»,# , ffe(S , Hf . 

«el ptjf &it$$8li#5 Ifc# *MMwf $««& 4»^ i,, ifa t i toi , f , 

mmmi m m$ >* v**kte-»it* * 
i., M<4 *&»* #>#<«& «&#*;# j f i t l4 # 

f4, it* »& |,v tuhtiii 

iiig p.j ^sHSWrra toa ttAt£tk #4nr*tw vt %?$£, 

| tete ^ %#*«» IV s^^ni # «, a 

*$4#* #■ 7 ttjtfam 

™ te & /<"»■* I* te* ls^ M m tf« f » , a,^ n <>(J ^ 
*™®* «ttd *&r m» r *, *« r * ¥ ,, tJrt ^ t „ „ 

wnrion 


iJfii 


Msrbi tte pn|:*il hm hnnml u* mw -®m j*„r am® v - v ^ $ ,^ 
» ?Wm§Mft ** * «*** ***** * 

, te in ®3r«t w t to ite Ur, 

Inn in «M U« tymiiw** u* **, ,,, # ,„ 

,d T ait illiPtrste4. I« *m>Wm ,| ,,* W , w * ^ , 

tt » * W ( 4 

ihr 


typ, two it#|® tef nr«iin4iiMii 


S^Nk 1 iw |# Ihj* 
<n* I* I«fee 4«* 


of t tf 4 r .„ t6 .. Irfs **» •** to* Hw^um 

I king n«Cliaif sw» l&ais is® ^ f 

find tjf f * - 1 * twt 

been hiving wit.li 
step probtetn, te t 
pTObiwn, te mtM iw^j*. i*«, . ' s ' 

the two^p pmbkn m Mwmd «1 1 * w,t a,wS 

pveaadngfeie c || Wiw ,1 

Porfotnuii# (*•«> »(*ja(»ijfi, 10 , .»,,, . ' "‘*® "‘ # **‘ 

introduced m * ^ ../ “ 44WA “ 



r»ik ! ® wf i mmr 4?HkoH %m4 m Hip mm 
Isp lifts Iwsrorw’' amj^isnl f« irmvifig. 
ptiiSpiik* lor 11*** i«o*fa»p %%%Mm in the 
Muiy * Mmtom in mind fsfp mow than a 


ta^wtwl ilia a m$* qmAum k wW; i 
tirolifew, two m- i«v*4vw! »ml a 

is a*ML tavtom Slip otbnr mK*l*rai to I** ili- 


►rnivpititl by fcht 


m iyptt» <4 pemmm itai tat mm 
i wllsf to the auntlioii of faipsk 


at other mu«l 
















m i#«. w to *»* 

w JgJgb Ml ** § **»»* ^ *A*ff**t»** " 

» ft aw 4 «NM*t to ***** *1 
M ^ to f^toaii ******* 

to a «** M, M Siato <* to ♦ 

UM« T* Ip* «t*% * *» ^ 

to far m»fM, ate* « «*«* * * to 
to, «r * to Urn »i # ** 

*ta» I ftiqntf* tow* IM <M * *** 
tte tMHtefi |iwMrt» **Mf «# 

b iwMto to ***** **• ** '^ m - 
nuiltjjAMto, ami to** M ’•to *** 


4 # 

:#'n 


ifW 


4|« 

$Kr*« 


4#M£I 




■ill «fef in st^ifDn'idwn* M* firyni^nw^wl* !»% 
fl ffCTf^fyw* ta» ^fer* *§<#«* ^ %>(*&*%*# 


Tb* Mf««»i * 
lyp 4 flwhmrtimi 
fcwMitfp 
pmtiksif may 





•ttaoto 


ffaksMiaa 4 ^fW'An ttt§^ 

Yon (aw* Itanad to m$m il# tof ###* ij«*% m mm* 

to potto*; tM fa, paditos" to «M fm %m*i* to 4*< im 
- fatter add* Midi, »i§si$#„ M, *wi #*<*»«. 
He ptv&tar# yon *i* «#* in tom le «4«v «a* M«« m wm 

to' *»tom ttobf toto «* ib **»» w «t $*« %* 

do to top. Y«n «mU wl iW, 4 *A*t m 

pwbteiij teasiM* nnfai b wfaly taa fadfatoi an $n# I #* i# ■«**«* 
to fe a iwwto* , 

t aillr arid Aft §»$»s tad %mm «dl«! fto .**#♦*, m ®*t 
Mh |* far ton if ttep arid to ptfaa» m $# *1? 











mmm « w '»a * 1 *■»* t 


Cq&gQMf tt$ «4f IVit&nt'W* Aft ft?* 5 i "$< fttf-f % * 1*4 
t$km 1 # *w4**4 

v > r T 1 tm »j? * 

1%) insi 

iMf a n '. % 

1" ■¥ 

i««i 


Y s 

iStl» 

f#p«i t’ftSi'*- 

|S 4 

IWitsi In K IfaH 

$#*4 dm 

B> *1 ■ g Jp/ili* 


as, 

A. 1 fawf Im) «! tw?a&»5* rf II* *ril M*J, i>..>i} 

mi ffe# wi, fell# foigft, 2 m <mtrf !!«>% -«*»,■? ’h^ *»' 

Mia #! f# tot 11 


% A CiffiPt- kiwi HSI 1 «**&*!* I oVi* II®- wfi'i fekt- 
lim mu$ bm M 44 k* k§w Wi* 

4fc), A flflMfT pil AA6 IftjUtfbtlii d? >wS$ vtit i J ,». 

weliksi., !fn>* onm* U$a 4 <*** 4*1 *# l- **** 
tamjiifi Hfc* *#j fV* 44 wtM : 4 % wwj ^ *£* *mj»**j <*« 

fWbfem i » *4**4 



4 .Mr, Brum «oM«for* «t * ff* ? *n 4 t * 

, 5 1 ?®* 1 ? *#•**^r« 1 1 <wm« * i *«* u< 


triouning ii? 

- ws mate ?Wm 4 < 1 , isu 


11,^* 4M/<* r**#% 44 &* i>* 



Mrkru 4 U 


n *** »*** *« * *■»!* » V^i #«. 

J* ®rfi l| vm, * i ttjqtwb || r@ mtMfS 


trutmiifig ft, l,$srf tKmit iw< 

roueh extra dki t» 


*<sv 


»M ft 


* 4 «*•»*♦-+ 


S -«W Ifo-TiHS 













mtotxd t» wwrtt mm. *»A iK»i ym 
that llw pfioWsesp tW n«| «fca|t am! §, 
|fc« |Mlf jBltMtlkin to list q9Mt&tnt| llrtil Usd J* 






I „ illy wM M papm &m$ Mm mM M II *+ «wr* 
toft pi far i hm I itoy «*I tt* ***** «**«* **•*' * 

We mart mml Urn «Mr pnMan , w* « ** * 

«% *fe#i ft, «i Wtom mt ** *** 

Mmm tk Mw$, malum Uto $mA4mm info t«*» m 

ing tt*® i* wi jp »$**$& 

B§| *:»y .SI $s&fi«f# «4 JmidW' w44 41 ®®*4 

toils ®!ST| Horn rowsfe 4isf tltoy p>'« tof ikttm 4 Um>j #44 * 
p&ptm si I smt». md»f 

M m 

m 

114 |4 to 


2. Mm spml ® nmM far imrlA* mA p*A I 
uwbfc, If® ssfendW Stom m*nw 4 tw»y* lto« ww^f 

toy pi,? 

Wft mttfi iwl Uwr whntk fsrtol?w* am IM *"* • 

0Wlly wfoil H fe atoftit W%« we *» 

fotoeiM II# Ifttnt, m»lkie$ lh» *♦« j* Me 

working Itotes a* we pi $**imw 

John i|»ai 00 et**4n far w»J $m*4 3 -wsA* Imc #«i 

(How towy M to tew*** I to 4»**«*M tf*w» 'iM 

marble#) wdf 8 tep.. Ihm' tmmf 4*1 mtk t*e> pfl* 




pari of 


JW IwMibpw fJW h*»» s# *%«*?■ 
ps atofsg to , w »* t. 



















i4tffanf -is !m %4 mfo 
lli# fits *mm Mtin 


w mwA I it w#f 


I 4$»wn$»& ■» $ 








list m ts#^ to Ur fa t $jfteoutir «n4 «4$dy 

•«f #* # »«f# *4 drvrtyirof iuw) r!»«fyiisg if# fana rf 
kwmN«, m mn»i put* V *l«iW in s #y#tomat*r and «#ff| 
*W ■» « hmmp^ erf dmrinfHflft w 4 danfyfai it# ufo* of 
f m*km IV ®#i Imht itwl fa it # 1 ^« 4 $? 4 #?mijm 

It# srlt«al:* to hr U 33 mnl fa lip ? 5 timlf of pm ta, Pirti 

fady I# «iwW (ii t»y gntiag to dm on* ijpal 

xd «»«S tmrb iUm swwtVf, (21 by 

tm port aftor tnfaVr into it# rndkr wmakt- 


w*i* |*ri# id mhirfa *ttrh 4» wmpmvi » and (SJ tiy 11# «ra» 
faififtan 4 part* Itttl » it# study of fntujut ctkH sol eon* 
4 sir study *4 itw nuuufmbitun 4 it# tmiumli that 
f»f lt#m, « ll# study <4 fwrl# 4«* not oomtst of the 

rfirif cl tlr iMftlfitilatifari *4 iV ifwUtMd rxp/nnmnm, As 

IV ottmmb tu* »«$ w a kupsafp <4 miralif 

l thm %m\ *4 Iw-pftgi IV shtnkuaft dmii ffu*j§» w*toimltr, 
m m\vi I He fmrt tonal rtpnmMmm I# mml m a liupu^* of 
wpmmm and <4 thinking it must V kept in mmd that 
it m |Mita that a*» to V atudfodL not primarily IV way tte 







iffittwiwl to j$m (« iV Nwl, -<4 frpnJl b-tf 40 y$ 

half to pmaiii hi ihw <Mk», rim! «* 

Cdurfjfeii wills Ifep m *S»*»*w% % W 

been teliwlfifftl to Sfer ftwilfflto *» * way wf « mten 

<WI. & ttlltsfp? SSWf W» 4f«*M wi*» «* n|Wkl J*fi« m 
iff* feiffW tO #ff ^4 1 %tf' $i f ,%!/ 

vklitg t»y $k, TV ihfwimm &u4 | *4 3NL | «*I j® 4 | /J 
75, e4®\ w have r«@# 1® twmtf.,, -14 lap 4 '-yfe lip * 4 
by S, rif\ Tfcr |«u|s»l m wot »stfe il» wk« *J 



btspw 


IL Tit* fevTiiw 4 %' Ipm mf tlM.a t n<x*$mr 

tfer* fartlttii if? m 4 tvcmn #** ?jbr 1 %$#,' « Vt- <km 


nm mvmprni *» a my «r«r. V !»«(«?> a* 

tk frarDonwl farm u| m pfr&tfiM a W * t % ;5 

be dons not n*vwM«ly think *4 *V M 4** m ,i* * 

In Ik whuff liny TV bill day »* iw*» «% iiU m 
a dmmm uf a Mwd Mail #4 Iwk, si » iu#i ?j ^ * 
unit of lima Hy ik»4l, Jipt m V »?m!4 nw*k <4 *#, tu*** vtf 
of thirty luintiUw ft* « unit of rttrr tt| rf u *, % 

puit of Ptf&m frotR tV cfon% th**&Rjh v tc*%ji $$ -i^r 

Kfirae a P**tt fw* <W* iw.ll *4 rtar i 

" a ^Won of Otf |Wl TV ball jwf ,4 rf^ „ ,,, /lt 
bollfe, jtuit cm ibf pint of milk if its otw f*^ ilr fv i]f t ijS 
apparent rdation Mw<*-n fV tw*. m o M i r,*^ 

too otkr. TV liajf-pmi Vinlr » « *V 4 r ^ , <v 

samo te tbf pint IioIIIp or tk s|wi Vrtb ^ 

Whon tnct girl « tpilf.y*j f | ^4 , tliti » 

buyu & wholf piiw of nhUm IV r „ 

, hs P‘w»«b«w* «ailitn no 4n»^ 4 w , <JIV „ 

P10W 0f i w » ww<y. nwi a jwti 4 * w ,. t j, n *,- 


■«« fffaaai as *<, 


v 4 *®, i 


l/fijp *'fill PAStTrt 


ih* fmmmS •**I «4 tm&f *» tw^g? in i«t\ mi mk fiisi 
«k % l*f t " <V pm* giw§ *%-#f m 4 llf pbm Ita 

# 4u tort *i*wi*Wflj' ifatf pitfitt «#i It* 

tfspiis! jfttk IWft fww* t* * «Mlf« tad fmy »i 1st«a* 
m * pm «f * *wBn«jr Up rtt’* wtff^ ntjmt 
«§**• «tt$» pit# *§« «wi mtpm* km wills tin* 

Muit ««4 TVf ailtat fes» & «®* 

mfflfaM mf 4 rsfi«w»toi„ <M « toVtWto «Jnk 

4 tito *dht 4 4 iV put K» IV «W® 

m> hmmm 4 % Ito* «wi«i rtf Ib4i®i one of 

IV #vg*nl $sw1* 4 * qunnlity S*f dtobfang fV iiuftslMf If Um 
Mmbrf 4 ynit* 4 wiiv 4 The ww *rmwl *hWi»tbi 
qw(M*tl 4 U» timmMt is tort on iJonte!* mufe. bot on* 
IM murf U ikmi^f 4 in $t* fvtotoa to lfe*» number Uni 
km tnwrti *fet*M TV qwftttoti wMI it llw oirtort, tad 
sisiMif Hftotol m port 4 IV 4nvnfition of IV qiwttool* 
i*n** to Vmr IV ipoltoBt I»1 p f*f**fwf wbtion will IV 
iwrtftV* F<w iV ^wrtfcsii “Wbti. it one 
’hill <4 M 9 *" wfw* to dhertiV tV •&!**<*, It* if* it# friitkw 



»ffttUon. or 


tv utm 4 « prn t fe mi i frtfNMXf* «ad «»l tdi 
#wr ««A It tortjf Ip *Vw* mi imlilwi * m* A #v 
torn, on* tuft ft* nunpK wty V 
hmm 4 to nMrtpttlrtUoo «* tk«# ito wifMiIiig were 
tw f%)tiff!| witlilft itsflf, Bui *o» beiT w as iot 


W 






m:m %rmmm 

pm M mwimi t Hrtw to ymM** •» 

» dm Ow nMm 0»l to H «** 

dni with <*» M si««» **» ** 

ilfal, t fourth m m - m}l m im * 

twity to to pM 1 ** ^ ikmkw^ to J** J 

relation* «mriilfc4wl> Wto# to 4fWl* **to 
third, for fwt# # to Mfl wMi to «M •«. «**•> 
to <wh ottor, tad m* tmh m * Mm imm 
m or dual qowWfa* «* *»* «»*!#• i* *Mw 
sum! (nun to deal «tti *to to# a* * ^ 

w i nut of a kapt to 

* ... ». ^ . : 



fcion wMfo ti#» far tiying to %m n; lei! to 4mm <m4 
that Ha Iran mmxdm fat am m$#d»4 (faaa* i 
be ah band* ttondtap, to dwtef* tto wmam ■ 
tion, m that white H far totag hnnI m m 
of quantity or mammit Ha tro* ad Hat. 

still be ntiiitiai 


lit, Bm Am XniM 

If (be pupil be# bmm lit tto litswfe «rf srbrr»to* 

that have tom @u$pcwMI its ito prw^t^ dbi^^ l» m<„ 
have g^taid frcua to utobw «T p^ja rniawa dktw* «&#n 
will be wry useful mvi wmmmrf mm m ton #i^4f *4 jawf* 
In hii study t£ pou|» he to# twsi to <W, »tostor *t **ifa 
gently or not, with (to fata* df n*p mi tto *4m *4 
He will now, m bin study wf fseetnf, tow t« «te»*j, *!«»*&« 











l hi ill# «? 
and (%} fm 




V. < 


Befolt tlw fltlptl mu tradeflakr fir ®^^mnbUr 

of fraction# of brjptt lb»* tsw «l ffwtMb* r*r& ji» *4 *,***►, v 
tfae other, hr tnu4 bp Ml u* dm*l*<f* « dr&trt* kV«* *4 

each frartinn iw a sciiarai** ratify Hr *,#»* *rnj**i 

to bis attention, a# objwMvHy t»! «#> b-twbdl? m j*»*t*i,* 
the ides of ibviMon. lip* r*j mhij *4 fir j«*n» h* #* 

the division, Uw fart flat if m* |sa?1# w**4f 1 it a 

original whole, how ftr «jir *4 iW |»si,s 4 **» l |^ 4 Sf v«j x~,*t 
how ft given nuraWr «lf fttll* I* imllrMfrl 71rf t,fc/f iht 
third, the fourth, Hr, ai» ^wtad m*r>* hp dUras t&, 
tw one of the* two equal pmu %4 IV ifne* ttsi^w u« \t 
as one of the tfuw equal pari#, lb> u *»*,«**» <4 <iv << w 
Bqu&l part#, and an mi IHjjiMij'U' 4* sumwrf ms ***» w <ww 
sary in order to iffipnwf t|n* iwniti) *J w% 

of the fractions to iw aimM 



us suppose the fourth t» nim4^4 A?>y ^ v r„.* 
that may be easily dmdwl »m<« b»mh* r 3 j; W •*.$ r. 
to UM, Lei ut siy tills! n oo !<* «,» *■ fer«r«t j ^ ^ 

is divided into four equal pm* Nnt. *!#*■ 


IV mmkrt «f jfmtilV m IV «»!#* in f»priw«4 
ftsiii, km thfi tmU mm m writing m fwistdi 

mk 

Wmm lit# tffgMttttat lb itwff ibiw ih* tin* d tht fm* 
tiiik wml V nft$»b*i«jie«! m tb *m Ibi Amm lb* mirnlw 
df fitfir titta*, «wc fetiml » feritiMi, f, Ura f«ril » 9 f, 
i-lt flfair* ife# number d part* >(f«wri!»l *n |V wktlt rirrlt 
b sImwii ihm, f, i? 4»mM %m s»i4t tkmr tlal line 4 tbw® 
itw lift# tbr«r» *11 fttait* fast# {fatriM w Mw dtrk, Ikt k, 
Ifc# Mitotw? d |'«iU ifil# «lirfe Ik? dirt# wi» ctmtet 
fmm its# ibr* %ui*» \wkm tin* iini 4 itsiMi 















titeptfilf turn pwwi f«flf 4Nu*?r4 »!** 4 wti ^4 <W *wm*« 
«ia«#ilf mm4 wmmm lift* *»»i ^ i** 

tap II* fetea 4 ws&Hfc d lisp fia^iis# % tl« t^#wf d 
miil|'*» ansi «fMkMH ft##* * «tw<§taMl tawi* **» * ******* 
mat*#«i ftscHas ts-ifii *fcw* tmwt 4nwd? w4*#8»4 s» n 
tnd fwpMW ft* tfee *fe§# *f «du*% ttail «#i»« 
lafta*. Tta RH«|r f* m 














W4 hwt ten wteg d 4»*tN3n«g tmfat u# dim fa# &«*& 

nmftor) tufa# puns mA «*»«Wng th» %m !# » % #**'4 »** 

The only thing Mw» tsaife# «Hfe itwi wty §# tl»i ft » wsy 4*4®K'4t 


and to dk>it wry warily Th* ««p )«n» « «f s» in* & isu*g 
into, the www* l#4w$» Urn* teA I#! m* If# % #»,#%«, 

tswf way, Tb* way *w» «ii calf fwW 
C®s*wll®fwt DMKie 4tah«if wrf tr| 4m*#**# 

In Hstu$| ill# ttw4ih?®I «f partwt tmhtd&Hmm » tawd to r*si<$M^4wf 
that I »the mum n# J, or |§, «*■ ff, m ||, 

Suppestf «f ««k «tel 

Inti w««M J, fte hill t» tew uai| w , » ># 
fwwminisi | -* j|» 

We could find Uw mm*# fay iMnt* (A* «.w. 

If I Wf 4 a.|» M letilb i 11 ). 

| rtjmifo | d to t#nilM, <»■? fn^ tot4iK» \ ^ 

W« can do our lliiakii^ fas mrm%^ ^ mn i 0 mt> ^ 

this, 

f t •* 3 % 

i w T* ? I-is’ 

fli $s 

J=el|f *» j\ | el If * || 

This is a short way to Mp w» in tteikp*® If I *«gM***- 
eighteenth*, on© third wpiat» ihttd d » *» 

m ®#U»ntlw, and two third* «ps.l «w* tm«» m ^ v« # 
twelve eighteenths 

We wo torn lwck to tW ©torte »*, i r) @w f «,<-<» ^u-^g *# ,j,, 
other onIm or My other <»te<i#. wud ^ ,. j k> , 4 

the fifteenths in |» nnd U* Mghueni)..* u* |, *»t «, i, s ,| 

that our anewefa &w wrrws 



I Cmmpakm tferta 

If# pipfe (ww madfe m 4 ilmN nuHi etotnptti* 
*m m fctw* havti tadkatoi) in it# m !ml 4 iialyisfe and 
limf *tmM tw tmtitt df whtl llikp 

We iwdwS in a misfwWm, In flat ifey way be 
si## |« cufUfMiv a«$f fnMiwn wifi «sy «m» Tfit icfea 
4 ww* pf part* and ft# t4» 4 nutate? wf jwwt* ««wt be 
tatafe* jk* mfmmkw m pruMbte Tt# fdfewiaf parsfrupfei 
lf«f$if»&# ite ifpst el famm liinl may te§4 lb** pupil lest give 
life slf»lk« !« bw&b »i» ncdf auttsbw of pwi# when l» 
romptfliwtiii. 


IfcsIftAw' la,mm m C<mpm*$ PmU 


k food way to teint ilwsii ftartteu# fe to pompm items, Wtot 
i pmm «i»ptrw turn thing*, te i» able to fed mil »‘f*»tlik| ww 





























JiJoU Sri W Irv to t*’* Itwi*-** | Wl f 

^ ^ |i> e ^ ww s 11 'jT r . f i i Vs ?s - 




tarsi'* Ilf am* -1 ** 


fmrtioti toll# tfe« mm$»n <*f $***1* mi4 &•* to***ami** toii® to.? 
f«? of «ch JJKUn tt» n^sjwfffcf 1«r» fir^ljr^w Hr I *^to» I 
IV il^aVKi 111w fivrtl $Iw Ikj"i ihilk^ r#*$» ti.*S '4M Atf | <*j* 
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mMbtn rsf tl*r' pari* ll<r ? w»f rslmi'* 1 v#i # 4 <•¥*< w 

itelll tlw Ajfrfrisl tjugsr* Awf «1 it *«it to c*jfi „jm h * ?tos*4* 

to t,fV to (wtmwaf*? tW Mr* to* ^‘Xi'ti) i? a**'! 1 

forffl all ii«ml $!<# m/wdW** Tin 1 ?* s> »u.h <•«•/• to i ^ *’kI 
that, |» l« Si ml |1>P t*<« lUKtvrs# | *rr*t | V to «f # Jto 

MISr dMr \VS,T35 *r jjH M.to t " ^ to*? Moii>sr »< Set tot*; 

wp ran rawk* rMtsfato* ■««#*■» 4 jmto jj to-? <# * * to v*t 
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for this* delay to ft»f h* will W #4$ <*$ t« 

subtract fraction# with rot* liwpwr#* wito to* t* *iU* to taw 
fads of the tiwlmw to !** «isslt with*oit® aH*s*<w» to if# 
Otlifr, *!tt$l #$ |WW t|$msw40 b»T*> jKijnlrvt <#vj|l 
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tended to indieato that a jamwoefeaii «?wls# gsy* *-wk !#•< 
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part^ by addition assil »wl4wt«4t* $#&>/&* to }** tos*™! 

wills somewhat «sn»slaf %fptnm\tr *4 jae*,# ■ fj .^4 

attention to the <ase and wind** <d jam* »to", t,n<- ‘•‘vton 

ts viewed in its fidafwu to aaroito? I'lf-spsaiw 1^ -vi'iii*' i» *•/>S 
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lunily to study mm ami mt td*rr *d m*u 
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ff -’ Ai dr; $ ** J - J - ,V h, ^ y fr ^5 
may be rmulr through a rritj^jwx s s „^ * 1 ^ T , t3i s >r> , ^ ^ ^ 
originally dividmf ml** \mmu vnn4 p , 5 » " 

ing the dreto tlwt t» thvoM tt,u% ns\ «*,,, <• «. \ 
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9'Mp end ikm minm4 oaN, «f»ttrn «fe*n, mi 

wm$mml *i!i« ib# orNpiwfe i$» twrml mils far 

m&mtom «M»M In* rvohrwl, tmtmty, ilwi hmli Uimn of 
ik$0 ftwikm map be ifitnW hf tlr mm** mmlm wMmbI 
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m | +1 * | wfwfa Im, bwaww 1 m* teww that | « L 

| Lot w *e# bow w» nut fell, 

Unt pmr ymt tasuwl that a fndiiaw nmw to dWfe, jswwI litis 
jw y*m h#w fcsaffljgd that tiw «tew*»bs4®f kit* the at#* #/ tfc 
jMVfn, fammm il ikmm ete hew swwf jmtM a iking w dreifel. A 
frtelisa. Ilk# §, m f t m |, m *$, or ips», M«ti« with otlw 
Ifan^p, tkt tk mmlm alww the ha# 1st to he tlivitM by the 
ottmtar Wo* the turn i« the mm of Irw^km, llfce f, f, #t#., 
w® fe them tfamHi m day urn, §* f» tte* *w#wtw Jtew oaf pf 
Irnmmi km fe <hSmito # awnfer % a torpr s«*§»f, We §tmU 

fastre how to db that wart par. 
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W?Wf||! c, i8P ■-■ili ™ IRSfiafflnS*T l $^“?9Sr ! y18 l ?r-Aii"7 r 

is idM* wi Ik H* #i^l|ite#lfeii 4 fittisw, 

%wt 1» PWB §*f pWwPsf^E $**■ mw wfmlwt m 1 ir®f*MS 

« ianLtfX&.iit.y.yV’ ,/ii^ ,-, ,0? .jig lij. ■ jJlj ifl e.i 5 £m .li.WiiVy'V. ^L'V,ii K •■. f’v-f'n. ■**, 
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irf m rifiytog ilift^i ifc» $w$z #top Mott pm* 

fMNlfog to Ufo tM Illm#litl.iw# «iIJ I# gtam «f lb* tel 

iftsj tlJfil MffMk 
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if ii%» ■#*$» }« |jf Uw 4 ^iW!iiitef, 

% li #? fBtfffcfA tfwfe il,# &'$$p 90 ('M«$ i wgg, 

tw* «t»l 4f*fl» INj- t*W 4stfe>F#-#9^frj f) II &% «*&< 

*HMk» #«tl’*# t»f? fl» «twi k < fcjr ti» tpifwita. 


| Ifew wwjh •* | * §* 1% Is** $w*$i i* | **4 
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ran, llnl », <hw*Jp tf# i i V'* mr *ft 

rmrotep an twth » jr^ ^vi Vt«, v* , #« 

sod tfe#n tnuH){ 4 y ilw 


In ibp tniiltij«ltt*iton «! ^twJk *■< „**i$ / , q» 

bets (Urta^i » t taurtfe |A«p *4 ifop **■, ,4 

li<srw| Uw fulfil! m pim tarftfsf «, *hai hr f,v« 

tlrirtfSf Imm«i *ik4 ®l ll» 3 * in 

kk ill® about lsi» m »?tfr:r 1<« #r*Hiw« it* ih#i t* wv’un* 
two or tnoft® jwftinl $mdwU U*< ppwi fr mUm$ 
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W» Mb. 1,5 tfegta tow** m mmtp&m wrf §m m i*t»r 
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I tMIttic fmt&km 

fSftgw lip ity«tlMI «f dtabtta* I *f # IftniM it llit m* t@ 
lit#' fcftifell ii It*! sin* dWw 4# I®* 

to Mk&tf* fbst *b# f»iftf flwtW IM to* wrfi sw* 
f i«ifil#il milk Ibr )mif di isilsif4wiii« «**! Ibm ikniM 
fe* i»# la mrim&mi lb# !*###«* mfey ll» tewmott *rf ito 
|» mmmmf To tto* itttff, tw rowt 

rwto* U# %£ 4nmm $*ti bmp lb# *«► 

Mwf# Um m b# |irfi##wii» to 
Tb# Mbwtnt ««w^ Immiiii w# IjwIwWI b* ©rf®*’ to 
Itaiil# il» iwwh «f ivvtMvlAK ite mmk^, of d&vbfcin « 
i prrJ&b' to tew 



Afbr feafet to twfitflf fn«itowi» jw# wffl lol fi *W W 
to #ttj§ fcwetei, Tfe# wit is Mm&wg by a. fattiM » **®J to 
«Mnt»r «dl to **. /» iWta# % # m*ft to 
•si *rttSMt« 
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Wi«t | Is fcwrMlj If hmmm }. 
Wm | it mnk4 t il bmmmm f» 
Whan | te kmm$< ii hmmm §, 
Wbw* \ m fef*ns#l, it fetimsi* f,, or S* 
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1'WV «s *** > 1*nf tf' Hf 
n Sj-^ '$* «^|' f d , ''.J'%| V <«,(>, 


ny <4 ii%rS4'44^ ju*t &»«« *>v«. * yMv*f» i 

\ «$«„ « 4 sjfIfc iw te*{ $4 ■■*!>,* fiPUti «im bt 

?**$ j(Mttl W *nft«r 4 *k»<ie« 4 , **»?* *»'*«!►* 

(rt* wmte «*jf <S»$rt**Jl «%#»{■ asurl l i»'%y!# I 1 *? ;im*,» -I 
sWv wtf ?¥$#«$ \< -i» ;iti) *r» V *$< », i 

*4 **1y ulujw 44Mw»?«s <w»* ?f ■'ftiift' 


m W<%i a#-, /& 
^awl Stn •!« 


tw&mt4u* y*** # 5 J 1 Sit i *»^4 ftSr yrntfi 

iw m nJjf m$f*r **r v«at,i n ** 

Ift tB ftwf §,#^ * it<ws ^ tf^r^K 





VfcM fotf lfe» WMl A* ^ jr«K Mtffc ** ttflfa wi 

mkhd, mMm^ 
mB» In fm «ifaf mvtlk in 
•fWtewwiii*^ fm fam$ IfcU pm isf w& m/A to to ifiWtat *8 tto 
ten fm m 44 fi$ *nMs fe**, ito*Jmto »4 

«tNWt 4»tig; « jwl Ito wsfto, to (Awl 4 pw* *«f» <s**»0**ito pot 
«*§ts pit «f ll# umr At 4> j»«f*^ jrf«n» llai ««i!4 tek® 

«w» «f twflte^i fer pm (b te ^tong wtewi itoap wftb fedh, 
l«i»Ai4Wto «mI ikmmtk%k»« fm «it wa mmI to I#* tititduag almt 
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; i«l» m* 

In H» nmlMr* till, ito immmI I to sto Mi k #« Unm Uw 
iffi 1. Ilk m im'i p«flim. and «fe«t I tot, Tto Hurd 1 » 
ten in* tto mmd t» It ®towf m km, «f l kmdnd, «»4 i* in 
kmwlmfi piitom. Tto f«rt& I I« am imm lb® third! I, It 
Awn fed km$mk, «r 1 ikmmni. t aid in to Ammmt$ pw$Mm< 
Stefa imtfiion I# tig Mi tmmm |g» time* tto tMMtSJma to III® rklit 









M6 1» f«4 pm k*min4 mg tima/mM*. 

Ml »tmd fmjrfm ShmmmMs 

m m vm\ mm UmmmM*, ihil te mm m awd 

|« f«44 t |ritap wtmi m tmm wl&teg to «rito in it| 

JOB t» <w4 fm IrwMhsrf thmumHh^ 

30.C08 m <rm& tiwfy m& tmr*t$t‘p* tkmwmMk*. 
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% 71 m* A 44 s<*f«» w >4 *4 

Tlte #Milswi wf «*t*ir*.rto'’nt «4 f ■* f t rtfo* 

(ipjwrllifMt|* f«? Os* to r Wj'i'»f «*/!»> k<1 < 4 ^ 

{gipnftliprr «f |ww<w^> ##*4 aiU^* Osr f^'T rt»„ |ri'"i ** UPat 
pE,fliS»f flip W »#f l» 43**31 ®« 1 i. 1*^4 .to* ^ "* ¥ 
HWf, llw* fflsllrt# I'rSHM-rft UrtvOns auvf ^ *>*«'} 

llliWls 4 l!l\ %» IV WW* 1 *' «* 4 lw pislv^ir j*" 1 «r*r*> 
lbouMitdff« jih 4 Iwjtwir^K«* 4 u«%*, aa* m j^ws*^ m ip- |? n 4 
Iwp to tWS irtli !l#f# %!&*, I'M 44 r a 

mi mbiwu^g 


Tm r h&$U# «{Mm «4 <4 

ffeoiftssl# il» (RtWfwl Wt4 t'Wih Vtr r *» * **• IK *«*■>< 

ben» af® * 44 w 4 *iv! «n*Mtwtol Is* v* *• ss i» * » 4 •u** j iu »» 

of wfci# ihh^Iwuti Hgm ».«»i *2*»is :V 'wv 1 « vi u «*' 

tffilA *j4JWl!«‘# M» ptvptl ji>mx »*s 4?*>‘?P,3»'i #»■> :* ♦ ,* » <*f feA'ijft, 1 
l<| Wf wtiffW'toi ftvU* b#»U, I**•.* v**V 4 in a »> ; ’? an* If*' '* j «■*,* 

a?xl won Ami «•■*# !«■ t*s*4 i 4 m- v **m* *»* 1 <*#i / u«* 

ittnWf #« tb fzpfss $fa,m t*s ja W/r %U i,i , * »| « i i->*f u •>■ i 
dranuk **#' Ijflwfc* to I* ’*■#'/ f)(Kiwi! *" 4 v ?> k «<** !> ,*,♦* »' retail 1 
HWtfflsVf »*» ®I*s pfmpa jwW» }a 14ft- f'.fc ,1 iw tad^g**! 

to nsf s«5f#torfr«| $t*mi Um^oariot.fjiii fcv*>0 i « w*'> 

Itttfeff (f*tp i/StV&f/HfiSsAs- %*>4 ^Hr*^ i 1# s»,J4^fcr1,flr'i ftrr?£, 

fefslfy! Aod «w* W’swi'l W «!*#;> i. »h« w' ^ i ( f <a 

WtWfl* W S-to JttmfDpr fiat* if wft«r f$jjif» (!<•»•* /,d* 
wtd ml4#j#r# Aw*(srf* fAfs^A &w^ w>4s.wr *t'««*?»« <** 
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P Af^rwrS <urf »*•<«’'«■ ’i f i« 4 f»rj® 4 


W fwjk&m iM ^^ar-j !•«■ ^ 
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1.300 


V| f hr t*| <SiV j >1 >« i ^ 

SfWi*i» Ik* 'if 1 !* tv#* S h 3 >W» «s 4 ts 

wlnsoitt* |4 4 M « ,.<$ i «? f % a 

t Hu A n? j. <? 4 S ®-f 


<« Wtt fJSft |fes|'^ 



i*n f*i 


few! Hi* *w*4«. 11*0 ?l # mm'Bt Ml#* l» 

(to $«m ibi mm *S (to *»4, 13*** »A u» sto aftw# 
ss» 11 K«tl» ttol w «W «tal <w*$f |w4 » mn 4§ $g 
$M$m wl«§® mmUm w» (to fes$f/f «|* 

W,S fr? #1 If, «fer4 «* krnm tot* II #«&» |%r« rn§ 
ma write «$tf <#to ip« 1® ftwrfft # anfcijna, mw «?*«*> |fei 
i iim! wry ll# 10, *$«$i » I® <* l 4 t» (to wft 


l#l w iitfert ftlA Cmi *5 


$to (to*. \ml to 



"is** ?Mil ntx* is m tmmmrf Iml n® tns# %m 0 m 
tto totik't fmfflwi in (to nmv, in umk i« kmp tto 1 mnI ito 
8 w fair pWfw ffeem, Tto ? i» totoMtt# md It# ft te itos®* 

s$»w wtoi (toy nutty m. 









g, lx*. wi! <» -1 v 

17 gom f«j <* f*’ »i'?’/' 1 ' * 1 1 ^* r '"< r ‘5 * iV *>|M 

fStl# wil^ **r# V V-*® O fci W *^*1 twj .*»*? , »1 ** *? 
Il1fl23 *J = is r *» ? i«« 


f i» t 


T ii r< «a I'» 

Ji*M^*>1 M f r 1 ' ifif' !» In 1 % t ’if 5, *J f 

<4 1l 7 *f"s # kiipr* l.’ «i.f i # Jl&,1 

nJmi' fttkl'n *1 l/ir f, ,»j !«#•» -% ri*HM * 

if'f I. 1 sj> r *ji »4 h *•*>£* ii’jj) * l mi 

i #/*lA S *'i,; f f£|A * <i lIV 

ga Jnf ^«,&S *•* in'4' i\i h A ,, T !4, j ! „ m 91 <'* > .J* 
1 * Wf® 


3 1 ?i>f '*i j ? I .HiV» 

tV rolr f/*i 'i*>»i , ¥'st,^ ' f» r < ’ , v* . *«,.- * «<f fV/jf 

fffl g k $$ j*» *1 < *8n * f ! .-..’i 1 ! *p « «**{ i u ,‘, 

grttliy. il tiji#*l l'w <'-»•, ».,'t fi-.'S * i ^ K ki 1 g .* i >, * i "** - jt jj 

jW*y hr 1*4 ?#* n«it ^ ii*< t*> * ^ ”i f -m | <?’i *‘ft""! i | *, > "ii t 
M'jlh a Ittil #• < 1 * ' A f < .? v< ( 4 

Mill 1*1 lU i* *« * 3'f iw^r 1 ! li»’ ji; ib*} ?>> if v «< aj ;mhi i# Vh, 

V pfU Jl I if* V|5<*#M(g ft,*i*t**. » » li.t^SkV if** «*jt 1. 

Ill « »Wl< Ilia * < * * S M - **# t % 9<h/XC firy*? tm 

toy » lllWtti*! »1) W Ssfwlf 3|n ,|| J,- t »1, J W fe,J! !,* 

ill n^wle to eftiWifj a/ul til wifIt ra#!' 1 j> Vsr 

pj |,b |mliANr 


I, 


I? 

m 


1 *. 




'N'1-pS'i'^ ’ili ‘^11 S'liF/Vi'i ?$£$!) I N Pryi I-;!*i »iy -r ft. 

fft % laf# 1 ?,* Ivrt w p 1 ,t 

^#r? Is it s*-l? «, fpjj' (bpftR 4 V *f* * < 

m 5 V*Jlfc» iwyt-fi i ft. ^,41 )T»J I,*!* « 4 

e KT f' ,-* JjiftFi 1 * f jnnti** J( * liitt J 

s'j* J 'iiteftU Up, n)«mT }. I- 



<io Ttift m m r\wn 

t 421 tv Jl 



OmI «•» *wfc#% *®4 |»«l m m 4 o to wish 

pifflMf *M» Wkm «swilisjly a mmIw lie 

fll Iff a mmim A#* I M«* ?&. *01 Ite iwawta 
tNMfr «* Vw* lima Ob» tfnllodiflKivI? 



30 ^4#® llml *w »*wfi§p% t$4l wwtjp jwO a* *# do fit 

SSI fjfl W# may Anto off llit b* 

141 0 #«r» uni jpt* *w **»wwv a* tdffft. I , 

l«lSf.» 



M«fl*ptf 36? t*jr 2 § 

JCfflJ** tM »*» i <)4 


imi< Hi « do in 


I, Mtalfi|‘l|* M U by i 

Stfttft K»slk*ft UmI m mvlfopfa *#*l jiwS m w do i» rout* 
0 flptytot wWt W# may *nAf off U*e bww 

»»A«a.)t»)i«v^ * 9 

m t*f mwww, m 4 0 m si m Ml 



IS| That to E****ijpI» I w multiply ibwwib by * wbofe 
ewifeff awl p4 

Cf| Thai it* K»»j* 2 m multiply » w!»k* number by hn®+ 
-imiilk t awl t»i 

Cl| flat «i Example 3 are tmittfpty kuntMAs % a whate num- 
bi? mi pi hwndfKtttto, 

(4) Tt»t m Example 4 « multiply a whole number by ktUk 
and pi. km&m, 

(ft) Thai it# E»inf*te I w multiply k#tuhfffl* by a whole awn- 
ter and fpl km&rwbk*, 

(ft) Tbil m tom darMa tn multiplication juM, w we u#e whole 












iHimtw mil bftUk. «r <liw>t>w w 4 tt '> -ft ti% mtmm 

Mtd a «rMv «ml*f w»11«^Ip 4 l*y wr m tom 

$&nMa will giw bulks, «* l«®#sdSAs*,, rt *» t$« *www# 

Bill in flwltytfyinft * 4wrn»w»l % a fa/ntm i « f * *mM* 


lAndfc to sMwfw* wliisl If* A«iM |s» f J^ww ttsrt^ *» 

nit «#y mb l« l*tfflkrtr iljii will *Jb *m tteiAsw# l«i m tM «* m* 
if m am $ml tfw mb 


1, S 

g W® nwliifwy "Fur* ft*** *a# «**»ty4r* fM m 1V%#> 

g ilwqp wptw «Ih 4** intffcl*** %%> *m**aw* «44 r# v* 

■r* butt* fey «m! aiAtH bfdU 1'« 

rU ‘‘ } bmlht give fe «■* fe**# &,i &« ««$ «**'«>*# & 

to (tmk# st iisttw f Mt kmflmiih 
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1 MulliftK' 2 S hy 2 A 

2.5 w f ftwl TOulli|»ily m « *wt« 

2f t RUinfapt# W«* twW# vw 4 y i><i* 

femifo, ftffil that lb M$W%®4 eS»v* j%* 

W‘<* flaw lb |«4nl (jw Uw arh«h*si fe* «b,om ft 2?t ** *• 

ftrstsw that w fmtft*j4y 2 ««4 « Wife #***r f.^ j **4 » 

tiltlf ItW HttHW |a« 1*4^ *«■ twntf j# 

ftfin* Uuw 4 KwlW fttft t*t *il * €25S m iltyitt 

ffior® that* 4 . Only H 3 & fe nJigfeify t»m- 11*4 4 

8 . Multiply 375 by S3 

3.75 W« fin* rmitbply m Uwudfe *» •*** %*«&• 

5.3 RyWbWt \X'& IwllW IIjssS **jf nw^ssf j|^ t» ^ 
nS t»w#t,»rlK»f df IS, «inc«* w a*» 1 ^4 fc 

1875 ^ ^ » liMfe ti*s 

■rrrr- w? aw? m«l!Ji%tysit$ 

mm thorn* 

19.875 mm h 
of 16, atsd line 


w** a t a 1 s 

.*» fAI? ^t-jS^tES,# AjjP® 

sift?* t\ im %& SM tmtf tartatmi 







W* out hf tenV |r#l tr$Mn> te 

jftW# |l# $W-WM Hi JVWft If, |£fcgp»|ft» J t 2^ ,tf^| 3 *f» fast 

«mi ps| «lm» %*, jftiw 0 mp p4el #? ft* aom* » ini 
«p» Wf $mm. tint ma mwmn m «ww*f >fe# H » We *4 
#«# MMNffaM KWl «t ** fiM jt*# Ik f*fe 

1® fta^b L «w»l ft* ft#*## In ft* riftt srf ft# fatal 
fMtat is b#ft MMStcjMbHf <wwl swltlj<ir«4 inpi^r Thm m 
*W iAswa to ft# right i# taife Cm* 1 ftw to ft# rift* its# 
itw> t* Art 1» If# tMiiw Tl##» we tm fhm» to ft# rift* of A* 
pste is ft# jwiftifS Hr* ft Itoj? ««pu#f 
Ite- ft# **SW ft 1 ¥« iwl ft» fftcMH In lilt rift* rf 

ft# fuftt ft ft# ytkfoH, mi *m fimm to II m riftt of Hm pufaii 
ft ft# wdtiffef mmt ft# fdfer* to$gftw, 

Uft ft# tail* <»i iftattififa I Ilf* fswtay j4mc» to ft# riftl rf 

ft# p4#f ft ll» md si» tlmr rowy 

l^is» to ft# rift* *4 ft# pute to ft# jtoriftH? 

l#St : 2# 4mmd», pm m&tpk m pm ft mA wket$ 

wtofttoi, A*t!ri, |m#«I *ft ft jtoftwt m ###«# jAmm w ftw aw 
4wwtt# p$®»» ««t ftsft mi toft# iMgaft#* 

4< Tfe IM%4*k»tsi of 0petfB*ft 

If lb# pt&fii ban (farnnl to tbvkl* tom, biindff'd#> «to., 
'|uft life# ititriV If Hying upon ffe poritftn it* whfch ft# 
viifttM piitkl mmmm writtow to iid In ftlnhlng, h# 
wit! few no in bwiin| to divkk cStdritak He 

p»4«, first, to cfekk ftdfnaft If whul* numbm*, «id t 
mm% to ftvid# iM»ft by 4wimik In ilif kitor dlvl* 
Am lit «Mf pnMi % ftr immm If in »«?h mm h# ebang«a 
thn difteir la n «W> numfer. ftittb Amtp in tfe divisor 





pmm ite ®t| fo* f&?r^? ( r 4 

Twfatfo$ lb r$ # Pmm$ % * l“% 4 f % ^ 

In dMn| # 4 vfe»t % % *M» tP»Aw#, /«»m#4# v 3b> * 
to pi« «ndb fmsi at Slb» »»%« s*t $£* fw?§*& plm i %» &*'&m 
f*ii4lf m fet* *(«M <N«-i4$r« * «l*4# ^ », 

wsitef>. If he is ?s»#ftl *l»a#i m'S i%k$ «w« rf 

A§ tmmr tar km, 

t, Bfffelt 12 *1 % M |, Httiife S f?& If | f %s*#& A|?& *»jS Hi 
&tke taw ll m> lift® *«i«l 
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an 


IW1"H# 


an 


la neb wpb, twli* u» 
Kttfe titat ll# f»tel in Mdb _ 
dMfcrL K«Uw to Hw mmm 
***** « wr« to Smllto phm u» M 


i # in 83.78? i® $ta 


as 


*$f>k 


|*Wl @$ 1^\gr 

ftWi St* t*» 
I'WUTt iff 

t i it** 

<®'*t ’ ’ll 




















2 M „ *vt4s*g4ji md fl, *** &#*<* * ** 

IJ^TstSuW fpMrpH *d i&A IM «if*w *&W &&<* to 

7$£| «^y ajf |#4 |wyvt 4$mm % * Hi Jfc ^ »%*»» '•# * 

hi jj lm<g»liii» m*- sstrsSis aa Hiw&i ^W*# 4^ lit® *4 


IM&* » #* fw«*4 


,%]«? *'»u W 
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IV# %wi &4 t ttetsJw # fir 

^, J 9 J 1 T tlw fMiil S« lib# f’sjflU, wd •■» tm'm i\n 

«S$*)l |»|ji| u$ Dxr .r|gts ssfeMl <Wjf»fc3 SMtoFfaH *<5 


§ W Htwn ®w nwsHtjfJ* nn*! *t» 5miw fe f*** 

I 4 twiiwlst *ri P lift Us**# Ita* t*|jM ^ Mur 

*V,Mt 

3 ifS jwttsl pi tjhr 4ndbwl. »w <ww» ***Amw « l <4 «&**. 

24 #M* In *Jn» rs*nii|l* mm w-sil-t famp 

"”**«! ms mhktm **#*• #s k3aff tfcm #k**f 


324 ***** *WM WH* 4 fWflrWMW I* «* »fc W w f ?J 

ftsuraitf <« .<*,♦? ««• t*««*5 $• 

visfc ** «*» hut# 1 <Mw> Mnljl •» jps4 <«»j <|^K‘i»i>*i *«**»# Hit ))#*% 
uradWi pkif* 4 , wfowds w# f«5«t s» ll,w» *» **•**# \ » t, mv 

would WflSf* WWf SWWf » J 57 |4 «*> «4w«#W atiwtl •,%* ♦<«iit>'«/> $M 

l« pull wore rwHBt Ity 4wW#n •** *t»*M mW shu^i** 

SUM to the div«M rwI 8®wl <1*® (gwritogri kfufa Im f» 

'" f 



ISIS ” r Ik? iimw4 <»> « >*%«& Sn+rdlH l"t 

* ' / mmt\t 4^*» i>**m4 i« si# n#,i pw>t ,.,| igu 

■S^iWlI p^| jjj || jW 4 WSs |rt 1( | ^ 6 y «/ jafe« 

H ® 1-s *yjj «r te<J4 m 

KfRl in tlw nttsl «l Up 1*4*^ n j w*> 4uvipfdi ||n#| 
WW «# WiUfttindl *Mf #r##wK *t, * «s«'.r>4*s ,# tj«r, 
($000 |*Uw* A«ss«fM^As we •«,^J ) | 

BlM 4»vit|«i« «Hm »# Wi I*# sr, w# 

4BWMB e 

37MS ^l<«s 4>wl is fit J [W *.,£** 

S7C# ^‘^dd hWft r.r*f w «ff »,^s 3 ^ 

li |# w?Mm« Ssb xmii m W> 



fftwM** mum ikmmmM* mm *my $w$l pm, 
ITfesi «*> mmA mi mwm® fe far m$m MBfart, w* mfff ms oak 
to *• tommM # film, *4 4 dw tm&m m Um $km & Im 
#*» 4 m -*«%# *1 «K If ss ■» 4 ** **4*,.«« #@$» t ii») add I 
I# dw fapw w# la*# te Skmmmffl'* ffalW 
Tt* pfai Sft wmm&M * #wl m mm ®44*a mmf mm m m 
mw4 I® da ttgfei * pmi m da #wt«wf, 


4, 



if# 



W# fa* 4y*f* tl# dHfanr to < 
&f iww^ afa? py»t to #w tfabt 



toiisstof' *4 $$&$**> I ft mikf to *1 
to add !'» #*to* #»#«** to pm»mk 
Wt IW* *fewto is !»tl» »4 IA 
life cyoNiwnni jpi* atom* da msti 


mmsjfa ptentt, 
il* pis I is 
lli* iMtod. 


fmimmi tymmimk 

k 14mibk wit Ttw fan p** mw ppd; fas 
fast wfawf ffimm mkm fflfw mi**t mm*m 'df apa! #§fe»,“ bet 
a® fad da ffiitftl&fite 4 w** d da «ms«i (r«?tjfew pa Imm 
faawil to mm. 


0» *4 fa difaci dal jrw» fr*?»»f tfaal * twstlhffl wfe» you 
tspgilit to Si*t mm thil i f mmm wmmm Is 4mink, | *t»w« 
dal 1 fa* Um i 4hrfcM onto I tapsl Jaffa f 4mm d»l 1 to 
tmm imM Im» i m$m$ jwfa *wt m m. When mdi fmM&rn 



<. «us* jaem i 

Non ial pn Imm liariwtl law to dtv«te t srniitr numbHr, 
fc Si far isa»pl% fey a. Itfpr mm\m. t life# 4* far mapte, by 
dfal mm to da Hgfei of fat pdsA te Uw» *tlvktend a» Ibey *» 
ym «n afelt to fa! da mpkdmm of mmsm fraelfann, 
life# |, |, *e 4 Ilf llwlilii,- 

Wt kaotr dal I m& bi write* m» IjO, or ID0« or UW0; Ifat 
Iwte mlUm a* 8.0,8,00, m 8J0O, He# Lei ue ifan fa dividing 
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1 Tl» |%rf 

I»ifw4l*4#lf ih? #iwlf *4 detimd*. pmmteQt 

4wt*i \m mtmtmm I m »§$? vt mUm% md *pi 

iff «# ffc*> hm4w4ib,. *4 t«#&j& v*Mjr wfwnfrd 

liiifti |J^ *4 <£**&*}». «M I w fel«aS* 4 y 

fdWWl to daWMl* 1% «i«f4 l» ibmIv to fa4 Ikl 







» aka % pnMm la fflw 4 * r «» tm# pt m * *f** 

ttfa topic *J#P 4 t iJsjp Vgtoajfc# *4 to# r&#*umdh 
TV fwf Ut*t t ifamMf ** JwwwBflwi ■of! f*v* 

ImI* 4 *4 toto aof *$lim ptmitik ww$*9 *4 j«#% 

to be fto ttltt! fniMRit (f«r ** % «w» 

pbi» iis Up 4 trami** * 

TV following #fettip$p hit *m-h¥k 4 m 



Vwsli #» 

f(W ttfwk wrtJt stissV'l *!«y| jwsrt* 4 win*!* 

«$*», «irf? k# W*» I$»#4s>, iffth* «tf- 

tefsilb. fi< Ir y* 4 if wwtli ®iif< 4 no$c»*&ft < , 
of only ihiw «t Urn* 4$mtn% wsm^ *mh m mm ***4 

fViwwtrftoii, %&f$ *sc s f 4 v<i!ii*ll|? aiwits? *# sr#» 

lti to# work y»u *UI non jr**» «?ll &««* to *«*?.% *2 ,m+i 

p8xi4 tVt MV *4 Wht itpxeiitii &s4i$ b>w®mjlht&SJht 

In y<ujr will? y/m ^ f ^ i ^ ^ fv 

to ksAfll Sllwtli ptgfif, HttWtf Jffeflj *|><w( 4 y V** fc$aitr<®l <•? *,< *- 

trjth 4«etmafc \wm s** *44, *8*lAr*H «i<4f^<4» w «n4 » 5 »* a** 

drtttih. TV *« 4 y Wwi «V y»« »?II #*<* f^r* to tp*!# * t$m *2 
stodf of kwuhtdlk* k iV Av*4ta4sA* |**x# * ®$-ww»j ^ ,*, ■*, ! ^ 
»» awl *w$?4fty bfo In «t»| to v* 

ww #|wkfiu of, trnftot. fldtaffndl <«. **4 *»*M •*«$ mmyttupAp *Mh 

tht olli#T (kcmsik, Hit* totA# *ct4 4kmt*v*i4fo*, & 

toey fttito to, w w tVy *s*!li, 

ton, Md filerwfl to k» pmmi \}*rtwj 

teftl IV 

mj “i 


if » v i 

» % 'founts 

4 to# *?ws» <»«•# ^,'bm. 1# 

g 4 « 4 # 'w ^str *«s 

tor® "iWlar' A mA * « nm h » A| % < M s 
; w a AmhCthM imni «4 * 44 l» |%^^r )mm» i***hm 
W to aj?yi|si% A 'w»i' * 4 ^ i«» 



tmiml of miikm if* ti# vkm ^ # asafiy «tfe. 

ten. T!s# » iw4 ‘ Ilf 





wwiM tel* WJjr «$f tof owl* Hr Hwopwi** jn»fl4 wteh for U* 
iWMstf,, nn4 m to m mm «r lfr r< Is# th« if |n» tot 

wailmf titili il*» i«*4 mm\b fe §«> If* Wit 

H, TW* Wriffi! C1»ifcte| $Um tot Mw Mtoriwt 
in ih# n $mmm tom W® «f ” Wto »«* twmi w 
litii Hi# pt» uf .wife te*4 tow* tmlmmt or^toiilt*, or 
M, «r ». 

ft, Tb*» Cottagft tot tow wtoiwf « tot fiunt th» jiuWtoto 
©Ewwjiiwf to Wwfe Wtssfiil, Tli# tell «l»*wt iM it* fPtaiA 
mw 1 tfett. TW toi w* iwutol ‘"Jtowuftl, ®TT’ Thu 

bmmI Shii ih# prk# ihaipA, P® 1% hmS Imm mtytol mm-Mlk* 
m M t or *1%. 

?« Jtaho'ft tolto tot *« townr ft so w onto te* Mp pay to 


to Itii t» of its# mm$’ Tb*l fee Mgtwd to pay ,M$ of to 1 
ItSO tie! par to ll» ti» of $J» tmm$ 

8. Tbs Crsamory Gmoptoy tate4 ilw milk it »* hnpm> »4 
fmmi Hat, M of fctii mflSt ms Witter tel I® iwptaf ® wod of 








Hits b ©w.fp fm # *i«**r«sJ }4( ireaMUj'wm at/r> * >wtai to flmij 

Mism'ff to a |*i4Amk» nt 1 t» »'(i3'i3«rf ihp iMfrh 4«s> '#«* 

&? niwWiPf jftjrsl St* * 4w$iJMs3 Iff fijU*> th*>s& <?.♦ iWr* *a* 5 

(o jwfwitl I#l i» *m» fef* to fStAAgr wwr^ to l 3 -* <«y«* 

|S| Tlw ««jf to iHW^sr 0 |*t#y« , «wr to 0 v* to rt#»**f* Jto yw^.vwf 
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M a Wjwalr \n \t\r >I «%&«•£ i ( l, nft*^ C, wr a 

KUttlwl" Ilf f 5fsrfs* Shw &vl « 1 ,w- v ,• 1 * *1 £ r * 

in 1 WMV JumiUftf f*'» Si »l<s*s*r I!**-* ih. rt !pr k , % , ? s ., 

tk?r HfllWII# l« Ik #15* I a"",! IsHfl*,# 4 <r}»oj 

lltOWf llwl fi'lalr f« s * « kc w . <(• m i4tt 

g«llp I fcwrstrr 'as* *4 1?i« ftrffufl s»m ,„< i^ r »</>% ,4 

tfn" k »|SI gawI ik il.af an!, tT^i ti ^ 

iirilil ill “f»w M<]«fiik ^, 4 ,,' * vi ^ kns t ,y 

Ihinkinc F«? ik ignmii, K**»*f< i«, ,a »* ( „^,v ^ »„ 

IW, iktl •* ft(T k an ?« .'1 3t»ir J,, 

awl fkna!«|tji%g f,mh tr%A%¥n%^ m {,«*• , T v i, r | >5 

fromitn»inniHiilirr lira* «« W \* r ^ t. 

IWW ftii mdn^Uwhrm t,f il, 

reffive tk Ir«ws«f «i m| j w ‘,,1-wio ,iv 

anlhiwiir that will ni^lij*- fmat 1 ** n *; f 4 ^ u 

tlitite, m ihry ivalfy WU M p „ *., , , al #1<r 

IlKWilk an muk-r-Am^ht^ ,t ii #r itUi* j * »«* *(«-,» 



not b# mmpsMzd to wait, te fo »l Ihr moimai in ptMarmfon 
of m idea of mmlm iviaiiaiM Hal trill enable him, » he 
omw* in lirtiii the vmmM titaaUoM tofpther Into 
certain tmdknalaodafafe n4iikmt. The varioufi Ntaathtttx 
may to Md kofMbtr to thought fnr the time May at but, 
Mist will bier ctoxtoi provide better w4teds*by the method 
of mfonfcagaacli tdinatkio to tfee afpropristo ono of Um 4 three 
Mtscfe of pmM&mtJ The ktem «f pwwatup mint 

thKRtMih si tip* ;iit«ilsci» to «hkh we Imv# been referring, 
and lid* common idea may he made to *und out with 
•uOrbal fbtffifiti, when each dtoaikm h» jtiidM to bring 
itew ill tof&tter in Ibmtyht. With the wm» idea, in 
dear the pupil may abaarvo tew the indi¬ 

vidual, m one ffatiatien after siwtiwr, employs the common 


idea an a mm$m erf hmwiling hb pmmnalt butinnmi and civic 










ibi? Mi* «4 tmmhrt si«i itw#» «ji 

Tl# Hrc4 §wiM t» t!H&«4*a$*«t wi It* «i$pw#wit 

BMAfeod flf pnwpfiiM* *l» «w^i *4 «i4r«M IV 4iw^ 

4en of toloff** » l»y m mmm » 

pHNStMl* fe*PW t Hi «l! fiil»» 3 f«ft to ft* turf |X»tl lh» 
cl fekf»l » AtflhtoH*# 1 i ifflwl 4r#l «¥'#* 

Mint fttsAffiftf Mffeto »#rtfws§*' <1 mmp&im&wm TV a** 
ifflil flMf J(fw wtw liifii tl*j «| fit# mum ?4 te#|<stog> f V 
ppl to wftf to fate ittnw faMk 4 

fa tin #l«4f «f i 



Wlw t powwo ®wfflJfe> II# 4# to* **i «#• 

il id Ml OMWHMl I# ftdtlMiMA I’m! IssWft $#» faty #J V Sw imi S&* 
Si® iff ii fwtt iWww *Im> fas® if t*e4 Ml#* <m> ww&igm lj» 
ii®l a thtaft, V t#«® l» fmp /# ®ls» *# % s |»i#%g»wf^ 

SiWfWWMfe ®W% jgKftgptRi, feU'^s 

1^ fWT3P *tw 4*8 IvrA Wd fctt, «mn$ *U> y«© tlaurrii JfW 
W«|* l&f p$$ fat It# mm *4 « ^ 



Mr. I«*f„ M t Mmk, mm% %k% ff»$*# %«« #?§» ms* ! m 

ffilrt Imm* aft « mMi «tewf ® «@s i<m% %$$ | # # t*** m % 

l«» fain* (mmt «y P|% m» * wmAh f»A Ml 8t§»* fow 

ii AfHNMM telfls $#3$* Ku 4 JfltJ-fc fJtB * * » n # i fc» 1i|# Hfwjw# 

Irtfi ii i b#|pr ?*hmm loirl Imsw ««4 |*«>j(% |fe| « mrmih mi 

§i®IW IMA 4M#illilI AfiiKiMitfiijk tm ftWfcl * 

I. Mr. CblMbwit «fett «N»m» ifc» r4%t»li , ( |#lr«K 4 tA' i «m> 
wwH ttw ym *4 mm % t&# 4ky fas wgm« *t» 

^ **** V f«W» te # wm*$<hm4 pm &ms mm 

f? “if **• k ^ § •«*. «*4 i «MM fllliMt* 

w «M> IMft Ifc liridt 1I«I Sw «V«1M A# am* m* k» 

Why* 

, s ^ ^ *** ^ ^ tfc*#p4 M aim, 

fy •Jf * **** «a^Wfe*4 ¥m i fm& ms> tt§ why 4i' 


I, Mr. Onvutart dmrpm |S « 4*y m4 far Uw ifmi 

HI?S tin ifcft PW #f «» M *iw*f* to iww> fa « cfe«®l4s» 
fpip tt»f «w$ ftfawrt ffttt lr» kH4 tot %k& fw® #1*1* » tfagg 
pm®# I* fpfa fl » fftwflfc rwsrtL *twrh # 174 m 4»f 1% 

4mm hi dmtw *» swpfc ***» *mi far *J»# mi? 

8* K**r <1# fat* If®* WnHt* fe « ati«fl ftftftMmry \<mm tug#. 
«§< ||f, ffaMpr »«tte I« fftpftt si to u* # a t»4 Mr 

Kmw wmU t« trsi it M * w»l $mmf «k» II Mr &»» 
pit H» I# wil» «f rwt*w», is «p faurdi jm»f m «IhsJws awl j«| 
» i tow? *Sk*w far «wWa* tto «n»w «# »«it i« Mr ftauw 


fa#? Why? 

£•> Mr, W&tss* cwvp4 m rgsMUi toftmp ttol to an* tryinft in fg@!„ 
Mi'.. Clwst anfal Ml lltoah i«4fe toJ toitod to fa**** «wwr* fait 
petlto? twi! dinttfad i» mh to rati is Mr tlwraj tos4 sto tapulftima 
el ftiitsji grad tmift #4 it* tottM* *t#«w to fa*l tow! $4 paying 
fa* wil pmpl))‘ Mr llks-ik f<#t ifar *4 l*»*mg mtofom 

iSwtjt Ifar **y to fatol ftlfar to W#*® wfaf® to fa*$ |t«t4 rod 
al uni tfafag tswwf3l in fwrmi hi* rai?s Mr Wifanfi 4ra*W if 
Mr CWsd ifiiitnj toft tow#, u% dMiy» Mis « twmth w»S, fait if 


Ito fe»i fafgftl tofttsi Us# swift# <4 to» (gfeiigiMrty «m4 tfa» ndi toft 
«*mr fates fa railstg it. 



«« itss wtoi \m fan mm& fa faiy id mma* Mwl tol to 

css tillwf m» felttiwif uf fenl fa mmmm km Ur* if to 4*m not 
toy pwpirty «tth toft tmmy to \m mvmI, far mm kivp ito mmf 
frif lilt mm uw, Bwl* if to tkm mA tow assy %m for hk mmy 
tf to® tow, to mn *mi\ * *1 fa mmmm km *f» ftitf meed to urn 
ii, Tfct one to wfa*» nw»?y m md#4 pap for ft* im d it jmi 
ito mjm m « \mmm to wfanA t hmm i» r«i«l Im flit m 





ti itfcnut pmd h 



m m IIS 

iWMM rn tf#4« «» 

0» 0 ymt i <4 %im 4 4 ifo 


mffMf 

C M t)« m4 4 « rm tiw liw ]«*i f^| <4 <** fiftsiw 

hrn Vm i»* w 4 Oav i*mmmi« &»» f„# m«4hm r mt il* 
tfiVffs? «4*r®p *%» pw 


ffef CWf «« ti^pd « dt^rnttim^ w | e# $ 0 

IWftt fjf IlMF tfc< ♦WWW'jt 4if '■»&>'§ if/Ht/in 

l. Oft »«! «A» Al««r«| (W}«1( *,*» 

l*(| |»Wtw* tt**#'? 1*>. <«* p, *«*%*>, *,u UK* ty , liftr f rftae 

tivagnfwap htfKnwl f/MC* C 4 I JW M »% WS U 

I# pud *'*# §4WJ Al tern- «£m <» «<*• 

$@@t* @iflWHfftl U$ 11 lettfa 1^ s* l«tu« l!tj» 4f8iW®»1 lihy ^ ,f« 
S»fcS 10 ® M WW'WiPf left* 12 * ,!w**W Iso, j^jjs §MMMI 

ier I «wff» TW «#«**<*« «® i«y* 'w W i; w i ftvfw ^ 

W Mrpe*»*4 |ttm fa* i «w«ita «»i $*»»$ m 

*■ 11 *** «*»•» * *+■«*** I* UJrtt 1,4 $ ,*« « m !Lr» 

«i»fe«teiw»i ifavtM 1#* tkv‘ir4 <u» 1 ^s^ 5 " I'm ji 


k> 



m mrnA ti m *’M 4S% mhmrn 
mam » was *4 Sf% • yarn " lntafwc ** 
ft p®f* lad m m 


mmm w »^sA 4s& m 

®P ^t 4 Irk& HH 1 -.: 


ftftflM IMB «0 : 
S®, H# te»4 


<j. ■ 11 Sjsfcft M 

WHBSmKjf •> SNPV 9 


ll f» 'I * I I 
rn'mm mmM i» ! 


«f * 1 * 4^j,_| 

tft fc§#p *«§ll tmi 
!»| «t W% MM, H* 
»to wAt |*f feast ii* 


Tto fl feiwwi 

tad bswwiHsI l|# ®w» 
fail ft fatet $f |f»* «$ 
t§# fei» fad to py l«f 


f fatfft £fc» Sfejfffltf 

1 3$ t«Mft II«* 

iMs. fagtfc df Umf 


fits fti# d lAMl 


I| Tfei Stun tto mMMff wmi 




|1| Fitwt Ik# i«* i ymt ll# pmmmA* 

ff| fkd tl» wa*ffW'5 fft U»» mb,?S®> iusm ky t|#* 

«f fam 

4 iitf’Mttt'ty <eMl /ftWf Jt/filiM 


*W» «»«**■ » Un««! Ut *4 w» 

fi ^ IwPPwswsS <«f |*n**i$* rtelW flJhaws «i fmM 4<# 3W 

«kp II |r# ® >«!*jr® <1 s*<^y t i> L# 

W i»f» (4 *nw*»4l»i, twwwlawwn* U<$ I 5- <* A <w«v4J»» v mwI «u <#$, 

|,» Itlf fl?®*®, fib# tffWsff k*4 ytp si $¥*£g|al ^ Wii}«f4? fflf gftel* 

flWm Hjf jAnfmi to *&#»> 4*r» fcr «'*a « 

tiilt» wfersif*# tel fe** *41 4»4 l» lifets W3* 

Wsif lt» #ft4 4 11* sw^ite iM'iff 1<* 4**<s t*4 h,$t<*w AfguM^g^ 8«iyifl*rjf 
ft®* 1 to fUf W Ifp «ff$4y 4 fn-tWm® U» « n«|«K 4)||^ 
to p? «•*!» to life iw#ij4y 4 m qfaiti |m> *»& pi fJUwu « 

fitilf rtoifw tfuui %»$&* 18i ’f'l'ifet to !*'? to to ^f^lf 1 *4 gun*- 

PiliS twiW. I* Wuiy toft*** ««t*r to 89 4»y* «$4 |#j» Itol 

tew I s !* «'dl to nv pnipi «fec«a ($% «i?i itoty Wit to* %mf 

fcttfc *ftll I# <MHM$» lu k#r*i 

t» Mr Jstta* «» «s ■sft!«fa| f& to to toj 

«w» UAm* «w 4 %mmh to ife» Insn to *# pwi to tto 
fet lit cute 14 ! f» «ril tow fe tor* ?armwl to fatfy if ya?, 

fllfi «kS puk *ls# fnal % ^«rt«8wW. I# Iki *■*>< La* 

Mi* ll Wt d «L mutetod lhA %m 4tm \*a l#W 
WSKSy W89Wy in ilsifsirt to $wy l«# ffc* ftftisfeto #«4 ««4 1*4 

Ifa Wp Iff fiiwl fc»t a ||4 Iw Iw «M Ids #twi4 





SBjF-* |jpF.»« •pnrM Wff —' ... . - • -* 

pi«|A i&teft pfii# to fto ssstefsa* to to® to toy, md to fe« 
I* pf Site M wtw wl to 'few »^Wr •»**» *<n4t lb fa 
bduit i mhwd fat sto ftosfsS *4 ftfwaitetft lb toww* tfast ite 
BoMtf **# m* | m,? tor St# rmmkmtm ibj »SB *»* Mm. m\$ xte 

toMI#* I* infafbwi l«» •HHliM ltn» «K* IM I# «m«4k $ltjm 

mm to pay l« MM l«r «»al«A md liter Wto* «m to *W Ilf 
t#ay tenw* $lt*$W Mr 3 *w»ite *»1 Mr ftorf Iw to «m p? 
fejtfJk tribal to Im# to l«ff»w «ii& fari -4 (to mmsj Ite II**I 4 
w!i pf Mm tor iwdteg ite vm% *m site «WJte» 
4, Mr. Midi te4 mm» «t#» tetwteM wqwwit*, » to 
mm flawy tnm to Mmimmw TwnpMif 11# ito mm nhk to 
p| far to mini to i mtoM fmptew# »l «** 8 to *t» it Ac *1 if® 
rad 41 bwbUm l* pay tedk ite m«*wy to W! to term* 

8, Mf. Hhiwr terwifd ITS®1# I «*k*&i4i »l 4^# Ito 

mA * Sto hiam% m$h Was! 

$$7S im «4 % 

ISJfiftttJ P®^ *# 18 







Iff' •lilp# SSffift itftfjl I® flMl 13-1# MM® vf i)» tetfli 

$Sfc, |« fedffi If# fo#W* klU^A I *faNMw«f 

Ifep MTOif til «*s* ##w»f iwbto tW ** *4 si i teitote #S • fc «sfsi*»«osr#* 
|§> A$4ra$9 lf«M» to Isdl* »«?• #4S ## c| tjb *s»rt»pf 

ftlp JjnflMWffM l! ®^ toll# *Neml «*#% <4 A II* »u*tw %*1 *«4 f i to W 
9* WfWs»4 |<# II* «s» 4 l&* Wjt'tfWf twtf %fer if, tt«s 

fggSHy f«k§ %®A to f*sB®> i# tvto **®aW <4 $ l^t## ■* gates® to 
|| la #Sst *W t* $dW4» **> life um W rj towj WWA** I* 'ktVaty a 

I# ®s®# wlsti # f®4s4's§» iWl j* «® Sito t^®gtw4» 4 

»«»«% V fayvi»4 to Wsf'ss &t«w1 wteu w tvjWAit »»4 

«l» fe* (Mi ffe* $wfe*s»4 «# Umdhm$ wtm&f to »W nmf 

Will t«Wto* M» *«w MWswify fe^l* l>i*S A m *jw 8 Wwtf* '*■«•*» 

to ****<* Sw»» 5SW*»t ft to'fiHf fritwl «/l4 ftt&Mur 4-« Mf.VwMH*' 
IlSPlttlSl Wy*#! P V#fS( W»)0*#s> !<to «MM«BM<» m **#<60? |»g 

fells CftM* MW *Wfc tt( MW 4 to® (V««r* In « 4 ft#r<rw cm* If W 
twt 4 «** gM» *t»M #,• * tMtefcfel umt mt>4 to wtwimf* 

for « faK#*f $*fr 4 4 <u»?** iW' «to*. <■**> ww##* t«» ii i« 

fsjfiitesl to te$w •hit*'**# tManto** tow !<$?% puf hm* fowl 

fsfal titW I«s4* te* f»4 ^twnff* 4, .*S}»s 


Tfa 4 W'dWwrf IW «s* fwxl D> AriktitiMmowl «k fW# lif ll@ 

fill Sfep jpw^f 4 WsiP*’#^ w#«5» (# vccrctiW 
TfeaW if® 1 Isawlss 4 tto* t# 1 *' 

«®i»|sls« ffi **«*«| « 0 W» 


i 


IMb 






t# fatif 


dw» Mfl to fewfi rt ik l*ej ffcfsa. |«mi fef t*ni«w |aMnw<ww 

biWf nlw *HB W iMMfiml V- il, *|{4 -14 ?)»» 

«nl. ife* tiattA*. the * twtirsfp %8 il« 4 '£»$ 

®!W| <i ## i^ftilf Iftf^* Ir4 %fefaXfS4 #4 (® »«*( to 

IWW* H KMfc *** , «l, #<® tejjJi® l^w%| -ftnnMiC* *4 ic^? 

•ffc, tell m I) % hm 4w fa» * mM 301 4 $« 


'fiilSp!, If « iir#ft 

dfl#»r fa *M i» 

^ m ' ^ 1 ' ^i 






ll# I*r*s| 4m$* 4 tot 


ns hmmmtm m ftrorwii 

% Cram (Witttt fmpm m4 m®* *m&mm fa m 
w||Md, «®l <#|sw^%9 *»f 4 ?J» mm** b atA» » * ■»?.. 
fegs «wisii *1 If# twafc Tb W«k fatoa **** 4 Wdtald • ««sf 
far fete, awl MIm pip to t% totem* 1** 4 b mm d «i tb 
t$dt pap tb main hmmff I m4 mdk J*wJ$r I Asm* tb 
faiMl Ib Mi pft isi 3% • fawt lb A $*p far § 

Mti»faf|f% 

tto fa *(to* mf few W$fa»d fa mm #ad m*a to mmy, lit 
§§ msm «f *N*fa| & *to> to »**to A i*4b » pw4 far lb mm 4 A 
3, b **E*r Vs? «wur» «toft A fa faastoS few «m mm* 
wm&m, <*«** fflkmH Ammm, m$mAK bam bmamm Anaa, mat 
iiia# .apfiialfctss «i fttmfei Up pwmw fa j»f im»n» iMi 
el faliNNL ffar »iMt w# wfi tmad» i« art 4w*wy la 

I «M wfafa a ew»i| fe 0k ***** fa IbM * totdp * «*jr fa ptf 
ter umi f»fte& * fafad fams* i» i»r to a w* Mb*, a 
ndfawt to toy ftt** aaiba aad «■**» • i»t» l» to hstM 

% mm Immif, «4a 

Mt, JataMoa fad «i» I# tawA II* 1 4wW fa toy Nrf* 

At lb linft ts§ mM tap Iw* faw» fan atofa fai $*m4 1% m%»* 
mi,, m few®«Ml9»iftiir«dftf|n« «fs»$» p»d If 1 * falfa 

ftp. Wliitii A fartiar ^ 4% 4 lim *w %\**< 4 «W Mr, 
M«tt» «MMI to tea? lb 4 % towd* fmw* to «w* Wtyrf 
4 , ftiiaPitBWi pwplt fat* And » » pttPiMMp <ifaod npiM 
I diw w far Wto % pmmm bp «r » «bf» rt I 

l»siw», b pto lit# »l«i# *1 #1 lb wiftw 1 rndfaft if lb am* 
puy mAm mftfa mump, to A«s» d ib pi4te P kp. A tb 
malm «if # ttAfa, to «br» «w*»t in If slit 
«wpif Am tM mb m$ jaMH, lb Pb b* famM 
autos W lit# m»fmt folk, si* mmt 4 ib rbfa hm 
«iftl It Im fafftebi 

Slodk fa ft ttllillij, mmpunf h a toftMOMlW 

toi il fe iw4 map fa Itl | m* fam sfbfcte « ewipjf A «r |M 
b» il wii I* fa ib imnm Is fa amt ftfottfafa to * 

pwwi wi« Sim fail 4k«sl fanfaM* to buy faonk 
ft. Mr, Wtalw bs^i IWi wsfc «| #.«4s fa % teal PI and 
§u» ««psy, F<r H| f*m lb mmpmt pM « 4m&mA d 30%, 
mam a «fwt 4 tto pgite, a i* list mm m mmd 
Im faa «® at mmmp fanafad B© am miwm ®nh slit 
oil apiab «l*te dfafedm.) Ikm mmk fa 30% d IIDO Im i| 



g®»pnij? Ilis* 4*** !«»»*■>» mm iJ# flWfes smwurjr fa* \hm» 
pan lb imAtd w $\ f * If* **« $«*f» H »ss ?*%* md mm 
lup n 1 #w4*wl swell f*M '4 #% tv lNSW> i 


P»*f ImWW, *»f »* WIhms* *Ws,*ts few 4v*faM» t» tfa» It#* 
(UTO wifi '1st IsfVM Ifcw* Ifer^W i§» #«MS*$*Wsjr 'mm» I® I* 


®f|i t f«laltl* «m Ml K«kNW #w«S4 mm wM ftw utori *fe»* »«f 






Mm&ArKm m t%m 






■ * rf #tt© 


t. Mr. J§tt$$r#t puM tin® far m mmB *femrn f» % 
ft. itefc f#tf t» » ptel »te*jsf (WS m to 4ss*«» « 
il ii iMpM ikm I# §k$ m %m *%»!*»! 


4, Ilf llate* 




fwssi m felwirtl rmh %i ite ikmxm *il p&f. find 

* pfiftti far tea. ft!® net miff Mta di&bfcm te$w#il Mite 
' pM. Kteha test 4 k mtwlml 1 
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Use Mif***# $|wA}14 I# n& mnb «d li*®*” IHjr* 

S, fesff»J» Ml fVs* I ,i| ft ***1 l' * 

f«4, i?!mM» *«my*fri*f* «4 #<*1 v*# «***«-■$ 4« m^i* ».i 
ff*t Wlwrt» tfMtopMi? *#«* 4i#' WsHi ««wJ!S 4»4^^ tllh)* JI-, 
ww$ 4m$m *4 ?*«& «■»» i* lwnjr y» »» n lW rtst***^ 








$Wt % pm If* ftapgMto m-wM %sy * 4 totm $sm 

Mil PtfMW #«© Ift* '*»» to M4 *N i totta&lf 

mv4f mm mgfa mm. Wlm* to tegM & $ws %\ $ 

timi tof mm m te*m* **4 gw «a Ms** «pkp 
Up IMO Itt4 to twt torn 114 to fal fiat &» 

«ws? ««*4fti mm Wmm if* 4» #to*»t Wlsf? 
ttaaqr Mil to * wAww ? IS* 4fwn Ms mr «* «§ 

«t tai PNfeNMi Im iIMmvm towm m ito mu *ml to lup 
if *11 #f to m^mm f§# to* w«f itam 4 toss 
PPt Mm H M wf;, W4tof «n«t tot m 

fto Mtoi Mil 


«§ M 

jMtonlt f 
* fPw« m 


M i 


fltowtott to 'tamOi 

m 

4 to *m§ ito twla»F 4 

4mm 




1 V r.lf 


^ V ' V, ; 

, y f ‘ 


t 

P 

1 • ’ • f ) > 

* t 

Ji' M. ,vl i Jl , 

i»y 

U'- * ' l t 

f.r 

11 id. , ,1 

% ■ 

> m “ *,4 

H i 


A*», 

fi<r 


ton! «f lit v» m«tl» tewi ? 
WMtl ||«i fail ito |RiW totos* 
Dm* Ife# «tol *f * |to* spy fetes 

(top ito iv 


%w®lin» rnbrn t fvvwvi i#p i» toy * sMugs. Ito ##®ey wit 
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tt» imM wfal it* f^ftl Im# Iranml ««► 

Itfag trim* fffvfvtariBr f ** mmi s»t Mtottif* m 

«MM» mh mm *f m mv **%imd ia multi* 

li&mlwf tr«l If ulmm** t*» Jt§wj *4gf?li 

«ta* «i4 iwi *« til thirst in 4l»ir 

iggmwft*), It p wrswwy tfoi tl* *tu«iy 4 «w*w«s» a»l 
w%trf# tw iftlitjwf mill «f# f®sp! W omjwiI % wtfew 
tnmJMi !&*> Mtat* 4 wsnWt ti**s w it**# *«S 


tfeil Wp to ttttiw Itau wfc4^rs*aJ4*i4# mwI 
All tls® do®* fwi wsm* 0#fti lb# «4wljr 4 iwmaw# isd 
Is# Waijpwl mlil tfo wd 4 if# prlwwl 

purW; ifefw* k m* foktrtisw to «j^mi tf^i ttwwttK* ti #4 
•Willi tttliH l» ll# Inst rlafito? 4 ?j Ifer pipl * Mtlfol#!#, 
Il fe® lb® iulfsliiw, fsultff, l m lb*l it# irf 

urn} vmgta* I# mid it# bfom» tmrmmy 

for Itiflf ftifdty Ihww I«wi TW nw» ifesi fbt 

firty #*&* 4 mmmm $$d %mf I# »ii#rl«fcs 

nfemi ll# klfiw f¥Rf«##r| tm slwtr Modjc fea®^ liwn 
sad llmi It# tikf flap* utiwi I# unwl iW kbm 

i wwm i ii y for tbetr low bad * dtorp i« 


Our admit Up grwfe of iunhuhmi tad 

«i|^ilii my l» sjwwiw! in i*j»r d a»* tuns tmt 
illitlfoa |# tb» hypmml «fo%^t«fw»iil 4 mmwiiwi »d 
and to tfet $kmmM*rmk imimm 4 Mr pmml 
«t*M fif dm«fk»pmui, 

W® find tiM itlvtnaif k i.t» mMsmitmt rk*mrt«rirtk of 
mmmm md wmglm$ m tbr# mikf «m m «f dwtepmst, 



Mnjarc'rt* ** ik ^ 1JS jj^ 

r*® ^ <k»* mmVtmI? 

*ktt r#<^5* ,4 ,Jr* r?< ;V%n,1 *t,i| ■i’hud fJVj( 

* 9*}«**>’'.» in in ifiAtiOiiwmi 4 

M Is »«*»W @H^%# ik>* <W r| )j? l 4 fm>M 

mitti^fir# id mv< 1 *» v>« v««nr( 

»« <fcw iimsMsiMk *r*ij 4fc«* i}^ l# 

W kiwr*^ w4r^l*s»l M^t| » Wtt f 


* * T? **9yi* 


(fffiilifr lS*M ** iif4.fi ^niSlr «||? l,r ftin*frr»i* W4 4 ilyf 

lirflMr $1 *S ** «rt m«f §?« mtbit’&nl *f§ i# 

fawns rr, St wk «uft> tr%j*«4 ?n< U* ^K««JMn <• J* *f*$r 

Ikl f* l 1 * Slf-al (4 siv^4i|,^« !®j^f *3 ; '!‘^44-» 

II »1 k 4rlajrspwl 4iftf *1 Ifor >rfc»3'i i» ]ftt>fiftT««j} < 5 ^ 

flf fiiliwkf W<n tityf* rMlA43«| |,«srw* f is/ft4*N|rw«1f syr&f hi 
iSMffwisil#' ftadwi 


III fiif. f*»* mum *»t Y,*,m 1 M«uk«mtun 

i%rtJ *»r*#r W*ao I*#*** In. in* SMnm U «r^V«1 «* i«® 

inftraffmi# «4 iWr 1 V;«i*, 1 i lWt 

iliaS «m Mill «t*i!*J4r «*.<) ImmSm* to 

tea, w»! fttti *i’t*«mt «** I* 11^ * mi (fcrtrffc kM«bp»ki» 


• ’ r -”m ™ 

fll®^l|" iSfUlJMtfmt *0itsir 1|^r^ cfm 

***** *rf Uw> Wt, <mp$< »W8 wufml »& «|#|» ^ - 
JKfiMiJfy f’/jr i&unjtjt >4 |r#-i t iis?s4ppf 4t*iai 

IlfSlI l!| Iff fife* 4 l| DK't 8*|A#f jr (taj* jjJVyff'if 3?*$ 

iltup ifeal »<«f* iwy*4W » rw *r«fsjMmfp«f ® Irs 


! «l Afvrlfl) Im Sfe 
|w, ®te| kin 
ilww *tf«* 

rw « 


r»S Ifer l*rw 


9 $m I q k^m» hm-*rnm% 4 mm 

Mmmm mA fc»f* 5 m„ %*Wj 



MW «&?!, W& id liter rtellgn* 4ft tfo yvl hr tt*J 

tkw for a Itwti Uuw m ««*§*an»ir an*! siwwiw# df 

lilt ptyfitp ©I hum*, h xtert lime mm priuM m day*; a 
toupr timr in tucmu»; w4 i Mil bmp* lint* m m many 
atrninwr* esc winiwit TW rrigufou* t*i« wi ifo ihtw» vStd *»! 
tews# tpfifitt'iil null! aociely rmwtel shr janml *« ilr dkv 
ttlopittfiii whw ftw4» «tfr l#|%! md inwfo ite wbjwl, td 
ompiliM. Kvtu thru man m» In Imnpx its# 

tfanet wwttw inlet tWr pwi m may te srsiwwsw! 




fattnl'* (4 \\* *n <yl 41 ' mlUug iLryj, m**i |S mm 

iwt y#*x4wU^*' *4 wdifttsw"!* m<aUu$ im $t 4k<&m fa 

JSW® «f|® ** ttf fkHfnM •»*-« fa «i4>«wa«r il»r <«**>. 






4 * V * 1 at, 4K.&$ »*s§§fti 32 *||ii|, 

f«ffW S& tf« Jfc/HM «4 'll# *"«4 |» l Mwn» t(|o jig 

WWSW^a #sri II *&# |w«i'P» f J t® s*m ;»@tl «t «Mi* 

%md WSpfctMp- I* sfciw* Sfefti liw |t,^| 
ft ftfmr*. w'T'i-Hi ;» l.«J% f»4i»4<arw» #iM»>*mkL 


ftommm *rf Ins#!* tv*? *to*n 4Ntwd itm Ife 

pwfi«t vtf im xHA^m «f «t» fswifi its* S«* 4 it# v 



, * , * €«»»*• «I»j®I*piS» *iS S&wssi V wmmm$ imm #* pm* 
§ii«f HW 4W$&^lWliWS Wafeffeftl «mAatt|ft$ ffig|» 
Aw») stlfaf ll«» *iw| '4» *4 **<)«*• s\H JWUtwww* wiWb®r 
H«Sl% «r 4 # if* *&#**»*## A Ilw 4 W 4 i#t»* 

li pawn® il®»- itvt »4 * 4 ? 4 ?imi «v<*s* A t§# 

isift ifeflllri I® mmI «■ tlh# dm*&a 4 A timms mttmmm fee 

tV $$# »4 At Imi. «ffi4 t$# jpttw M II* *wc«iM»«# d 
«P SMwr IMWW «§*«# 8Mfh Umrn »«£3 !» |*n #Wl# 4 font 
«S» #«r Uw *NMtfei* <4 «Mrt 8 *f *4 far th# 
WWW* 4 *f > Vn > 'faf •*%$ ft'^r l*> #V?pVW |n I if*, ls#> 
issiit MliJMr ti# > Vbil »# Ifet $m» m ®s& tfaffrA put <f i 
8iiii%l& *g$ ifc# Wbwsj4 i§» Vt» fan® 

(WbH Ifesl H# jfaf as *1 4Np» «#) ft£i»|ft» 4 )mH wl Hu# pmm. $*# 
Ifci 4 #»#»«» itsid 4 ti# <ywt ImI. 1 *^ !«*# tl» 

iWkmiMi 4 «»itef„ ifei I<it4 *aif M tMwfa Uftl 
<^**wb*l s»#^t t*M h%A m<d 4 ^bmmi‘>sa'ih e ulssw »M N» 
«*lf « «l»<kf4 *i 4t iMg 4 i«mmii» > «n4 *4* 

»1 h® Ikl d IteMf 8 

&»» *f il»p iiiMioM* mm> 

«Wi ettfsi A*If ®te ^mm I mmt^ IV ttawt-j'V oU Eng* 
lisli Ib9#vm w flic 4 MMf i#i4« iImI il» amvyini 
rf ltfel|t»isll|;i t*j:| to «|p Sl»- « vrtgiiing! 

U 0 «#ta»» $tm T* fmtk iM 
ca^s^ itwi p in 

St 


* J>C, Upftwii m 4 LI 
fe«tw«a mA Ompmf, 
Aslsisw dp»A,9,M 

* Mmm %,<p, 



fw»«I §# 7 CM1 *4 ib$ 27*2 I'/J a a4 if.«* w<r^fcl $4 • «r©t#p 

iirfe «$ *lW*§M m»an 1W ib*- 4t0rm*< $4 il» 

Urn !«%* t***** hf *Kr «»1 jlMtff 

TV to*# »f J 4g|lwlr«l ti» ttar ym»ir *}rj4i«»wi>4l*c4t af l|w 

k*i|rf4 ! -»r-^|sl flw t^Mb *&**» mm II f«»@lb If# 

l»W»l im SV lwl*#4frsiwn^y III trfU® t4 

*(***» •*» <*f tS5J Hwf ifcp foil s* 3D h«t^)nvt» 

it w®«l4 I# 31®,! Imi «m 

<tf 4WW, JJ5H& jwflaa*!* TIs^ tor®!# n4 mMW%f Ifef w#ti|rlran4 

#&ik! nil •mmaim fvJatoaM krtsswsi %**« ii'«*|lf 

mp?m awl i}»*th«p34’»w i&iwifl# ifa* |rgft4Aitat4 f4 pnsfswm^s 
in Wiling iiwis^ffiiii |c«*»? <4 4i* jr ijr|mnr«> Sfw 

iiffcl *4#ii# in nmusmatf mr il nwt* pamiSifa to «n 
Ifc© ittnartiM) liiai mv mw«§ im pmpmf» #® irtta# *4 







km mmu 


v 




hKWm IK* iv|piU!,w*»* *4 gnst*tom*ti>% twr <ttmnMki 
ferihjMl Ur wiww me*mf** *t*A ‘smghl* nM rkariy M 
filitigttAtf*, »S sit mwi 4 fM 

MM S’fklfepliiiw I 1 ?!' #i g*«n* dhiKWoty non- 

ini to **«t wliti fw|wt to ife* «*y tir mmm 

mh 4 wilsfei# *» «b4 w* 4 Hr Awiwtf tsiy 

to fivpMiM in urn way# 

It tto lift pltot # 4 llr mm»m nmmipm am «mm| far cliffff* 
fill |Wf|wsw mM Is iiffrir^s «»fs'@ I far 

is inMMijfd In mkm, md tonask » Ml jpurik tacton. 

Cte@ 4n*i tt#i fpstp- lit IsMsi *4 t rww l to wtdflti 4 & 
Jrianri m 4 jjsarl «f n unto, w A» to «|»mk «f tto 4s*ti»ct 
tolt&ini f«jws» in twin* <4 Mm tto Hni-wm to* 

iWMtt ll» %A md Ur M rtornl t« ft »}« * Hr tmy uni* 
ttoi ttom am AJM tort m a mito, to* tto numtof n mM wtj 
MpfttI,, mm il k l«n hv I* 1 ’ trwfeto nf*4rr^«w*4 Tto 
ttuM n»| to mmt in *|««to m nmMf m « 

fMVMUif i«r, ItSt* 48H, «if Ml, toil iM <4 m &,JW 
jsffmmli 8 fert, tto will** aw t*» w«f#«»p far mwly r%««|w» 
toiwim <Hr m*y lar imdf sWttHri f m muni tk *to» 







«*v mmmj mim mm 


fim IV ***** * 1**1# «'•!!'*» |« «*</? *4 • 

11^ » 1^$? Uml t)m mp 

111 ruto mh** w* « ©>3to «4 *to*i in ?n * 

Itosfljb fto* m» 4 f&fto* m4 <■*(?** s?#!#** | #P 

w*y fwnito to* 0^ «nfrt«*ry »®1! ? i a 



ItlitWB# MP r|ftfrw«J m WftfmitfW* t.mAmc fn llrti «#«• J|^, 

fffctwf Ul4 4ifltoJt! to* iniwivto Tf *” svwmyt#'* slgp 

|S3a^t%'-Ml4»! to tomr<4 to* 1* a ®5*a4r«> «f ***** Jf** | m « 


» |jrf k iwpu#«p* #$* t*\0 ts ?n jh^ntflcv *4 im *** 

t^fUllllljr in tltftftoto® «•# mil «1U» I”>iv4r* *%«r toi® 4fcft 

tw< • « * <l*p % **>*!*• >„%ii 9 »4 V'T.flfc r 1| t«r<fflwwi |,^ ijjjtf. 
ilttWf 1 *, )7 i A| fV toWr $tri9rvn fjv niimfl* <r4 r,i|*.if#iSjf 
2. Wtol I M*‘l «" wf j If* f* ,! r }*•>{ wwr. if** ^jf|j 

H®4 liv 1 ffliWf % 2il I to ?«r i s m, i ®r.ii| K V «’(i|I#f 

#W^ hf W§, «»! |vU<«»t4* toji < toVu #vufM mf* t*-## 

§§■ fTki«a to# llmwtr nrtd^wi’wsl i'htm 

if rtf ?8 l|jif! '? 2tf ^>$1* tftfeT SsIrf^'nHfiJ (Iflff 

III IfWSUltf J , #| t'y' Si <43 Ism! Jjtt ss &$ ■% !„*$<> f/ff#?js 

to S*II fSwtfft *■»&% t*4 ttf»T Jt#-# Jf} fe ftliy KPlIwf |gft« 

fllWW 4» ?mi 4 |wwf t »r j » | t^lrfvn) wrflwfe 

IV 4|tttlP|' #4 »|s s«^W , »!9 A thu J^lsrJ> alwrus? tfs-' ffft 

Ihi n%l#4»# tosivrfit Usr^^tS’® If# (4 fi*$# 

Si tsf alwr-ftl faw|*|r lltf’ ivlte* #|tp> 
ttUott ItWM) m Iff) 

j«rwpn#Hiw«* <1 if*” V»d|r «9a4 *4 lift 






ifeg* Ttifatkim «** mfmmpm j§ar«$ p I'brnt met* mnki»4 

.. *l tumf t#r Mbly »«iw«f ****# «fi» 

(Wiiml ttferlpf lfi#P mthrtww *4 SJt*» til 4*9’M#44» ttf 

fk4f ifmfmm IIp 8 i§» c 4 ®t# 

ttfftftf iMVaf** 4lw*t 45 ? « %#,rjr ifw $#rf 

ftlSl ill# wl*l# 0 «ia larfawft ff^uwW|?P* ft®! J«f 

WMMwtt %«gr »if sinsvAfrfW by ti 


TW fM**t » n ««Hcf %mm&* 4 ®? «fe$ p?%i! 

life 4 Wgi*»», f*'>%&«« 4iS»i JW «?fss#*5 Sr§|«#iW 

®fi®f ffetfbfl W*#S* to Wm Si tywtut |» 

iiSfitefWsf !» Sljw *ap»A ''fawag^alMii 
It ftnxm* 111 0 m» *4 I km wmamt% fe»»* w lf#baM^ 
• tft» pwwsd kM* ^ | tUlm' §§§f| 

Sis? # ' I# is*?* ^fswwlt 1 «m$ 4 

#to)W «f f*t**l fcaifei s* !%#*► **4 *41 Is# ® ' $vjetc#(S " *s4 
tftpmv «# fesl*, «? stm$t„ }mi am %&4 wmtMRm* 

i*y t$»# jrn% $*i #* it* ik4M ^'*^4 *4 

®) fesi 4 m *J» rU farm ii»*4 fmtmfa *m4 taw# its® 

itifta 4 liftnle-fg, “fW 4 MBn#«m«» m mmil 11# 
pm4 mmUb%» <&& ! l ff%*» 

Tit ttalmni 4 11 # »M#w «KjMtw >j 4 if* fwi** «* 


. * n m wo** * m» »'M«m tisww^i^s ig «gp£#fg 

MmOm* If »m lit at 





tf«u*rw mmmm 


Urn *t wnftMl Ww n****** *§wl figs# gg rift* fljg| 
I# ft# SM #»' M«gpfps Is** trt ft, «®i 

toft* iiaNMMtfir' ftsftlft# «d Is lis&it, H* 

ftsww## $mm w* mm # ftl*sftef „ ft» «§stti * 

pMsi Tto §»«*il w « «t»§f 3ft 0* fftgfti 

-r^ ihc, i'n> ■’■ iff Mtkfej § 1 ***&& /»■■.■$* v ., ,•.,fe ii^mumi, 

|PjpPfffrT^BSpwpPfBp SlIPiw i§!||!$P$f|®§|jj 

t«i Its* aaifatt Ifcpi® At *| # fiws, * mmi 

iite ~ yi Awtewateftea^ 1 ^ 

®Wpi^wB^w|) sfP§*8“*<fl *»iF *i@ .-;^ ••iv-'A^Jvsvs'''"' 1 . 

ft* li# «wil dHtorirt * *# ffoMwr 1 *# #pft, tW dU Vtawft 
am, biaMifa tai ft Mtaf fe Ml m»w, md ttii 
$SW Mt %mm ft mmydfam* md t& paw d mte&w 
Sisftatoi 4 ml ,?#§?• %pmm fa $k» mhmk 

li ihmm^ Ite* fNritfft mkrnm hm tom ftfttift md 
fa tit fflkmh 1 fam MOO Hat H# pwsliwi tat* ak* feat 
p» f$» iM mrnmff Mm m md i'mif, 1%? 
#i»f 4ffc#*» *Hfp*to(*# «M tto* pNfti tw ftiw# 

tNdft ft mmi {Mmpm} ' *$.:■■ '.'4’l\ ' l, ‘rfe*3' '*• '',$''M .:•’■ «w| t»» ifett® taHM. 

li? ftm* #jw litis teftw* *ftl ftrik psrttofcilf ffak it mm 
mjfa I 'mm tirnfafa*.* 


f V f©lfewi®i turn m mikk m «tasH« «f 

mmmm m m i to totMif ♦ I if 1 wrsHw irb» appMU* *« b* 
kMtoywlftd ««ly Is tito* mmvtmm mm k! ammm ifimltiktf 
ll# lm% |Imm if f l» wif atm at Hw ^*i«lf o! mmmwm md 
%ftfl4.% ft In tMtll MMMi llftjr IttMi 1 # wH ool 

bt tel^W ft lh» tmm m aiitfcwrtiif- 

Aii a iipjtl 4 Me Mwlf, If k pwp«wi slnA Ife# foOnwfflA 
IMtoftw fI*wM Imw MftfMmte fef ll» «•«»• 

Hill imm&m II» «MRftntaw I® irftlMMift** 
l, Ii fe m for ft th« Amatiiy 
l« Sft» finfMmlilftg ft) iBHMiqr islste of n^its i»d 




irrriw iikiati*** mrmms, MfyytrtJ* w 


3 Tt* tontdii® «f «5l4ww««s% 

igd 4t^WM «f wiftefsi0»4 tos* Htto, i 

msy, wfcw 

4 , Rntartoasi &»# fw 4 w%f» j§pw*ybf,jjt femw 

lute m 4» in toAoptf?, with tto 4 tt» ptft&m Imor 

ihprlsiti!-, wdw pwwawi«| mmm l» 4 «■-» 

pris,* 


Hit two pMkiK nw to m»k* m\fmtdmp *to Mi to 
dtptftdeiH* <4 rommon «mnji> of wefehto mi«l opm 

m iiittlpMiiriiiis^ of I.Mr ft4atw» If tottoliCMw* 
aMMaunv b not and il the m4mmy m 

ml «pfiwl mlhm to to prmjs** in to* mm Ittoihtot «r to 
nrffimlaiicl Itw* fsfrrto ildfiluott of tto «wM te whtah is# 
llfw -*"■ lint », if mmwmm m tip* only m»U*t of on* 
piwtowv *- fw will not t**wd to p%mi$ Am itoattoo* 

And* H soty I** ad*W, ho will not «wr*i to *s«4y 
the common vmtp of turoMiiw. ow to tan jurli Uml tij»» 
tiw woriutday world without ctiflfoiHy 


VII, Tut Bww m HtttAUcmo »it*rw M&awmwt 

Tto $t«w!y ©f ito njrwwirrw itsst tto j«§pf 

b fiwptmlly r#lM uptm to rntomato lura* ou« not to f* 
wry impffmiw Itoe rw«s » sto krl of mf onloml 
wtoffl® into wliWi the* mrhtm may I# Mftmgml m 

tb*T wv Wag bftnwd Hifmw ha* Im «»«k to iM« 
ditettrj in a fsfwwing tofto Aiwrftof tvamn m that *hra 
retattow «■*» Ifttnml, itoy aw lAm a* i n»it«t to «»u**r 
tact of too without ittompl to grm#p Amf wlftiifciwrr to 
©llic s r word#, itw pupil m ofton ralW upon, otoo hr |rwm> 
ii table of rmstmirm, merely t«» attend to, ami to tram tto 
various eipr««kiii» of rf'liibiwliifi Thu». for riu»w»|4r, hit 
le&nos the nutnlrt, 8|, whwh finis*# (hr* rrlati**n tot own 
tb® yard iiwt lb® rod, and maJkoo nw of thr numtor m a 
variidy of oomputrifiomi, withmit havtnt my <rto#rljr to 

® iMrttn ftp ms * p SSi 








mm ran 


L 1. »'ITX I , 



touso itml (too* m f qmm t# % pfibs * 

•MNWf*§®iS #$ llN» top 4 | 

~ V ? ir 1 ,■Hiftfti #tffri‘ittriiai VWltiiffft JL&du & *•& j^gs 

S §M' ’PP^F'I' r rl J H 1 L ‘0-‘ 

telH*S% «Ml te tote* «mp «| smtpte 
tote Ito itottfe* te«Mtt iif ««h» «ife 
tef §» tens* of **«» pop to 


M to »i 


to* tetest tepwr 

tSMM «t§f* ito vapi 


IV master mat t* tontel to twits#? wny cyfe*tf 
«#§» of MMm as tot ptonltof to* Mtoitod» •» 

ite$ rnff ml ttotosst my pmpito* of milltewj *§4 

$»t * ©wfi rmm to mnmkm, k«^ ii mkkm so wfttel** 
lutes to mmmm tp#*n *&#&< to * mop, to ototetoMssl. 
Omhms lisp* «w*t, «stp&^ tot wtest anils m 
Mmm ssitoi and Mg ttotatottoiit* *km sol i»pw® to 
mmmm mnr sflto to* Mtetoi of dtoamite. On m* 



Ifllf 





of Hit wfaw fftaltefi® iial mm rms iltsaif *64 

ti timkpk ft mkmm? «f UaMltau «# ?»»f 4 ***** **««t 
omon* U*l fMpbv* «n snAf^.#Mn^ 4 fdaifai m Im m 


feted «ifikilfew*, 
ttwnarti «.#* la momma m» aocfe Mm iAm If 

U» wffcoo *****■« of tfadr «§***Hr,<rM ttw# 
Ito maaMiwi tit*fi lif wtty mm femt It# to ffloMf *««llfeM» 
sad kw, aanMutty, forts of to? bl| or of to *r. 
i»tcll»te mmmmmmi, !fwk m a mmi drUdaif 

doiwHiftfetfa; s«! iMr (WMfdNBMW sort** I® maid Aw 

la fb‘t to ttw 4 out 1 fowool 

tons dtifovd flam Itret 
4 «ffjf mmoiiv* onnmt I# to 
of iwwwlw tfiil mm hm l« Mot 
imoos*** Uw i»w«l or qwuilttfr 4 tftf* 
iptt may drnrvo lh*f itt# «kUimU» <4 v « i 
faun WMMMmnNil fa toot* (Jiao «? 

toottsp if fa zk&vmk % mmpmim lto» 0 m« 
atoil wtifcti m M'kmim 4 mommi «# 
\ ftoitls m-lww tfa».,<* mmm%, 

far or idaltoty tmMm , Hfe# pupil mo 
Wilkie otyaefat ofiMi wt» *r4wi#s§ m 
d tmmm, mm «l*» fattsllw ofejaH*; 
rt Qo KMiwftwal fat ftf^ftog 

lUng to y mmmml thm, (Ha loo 





a * mu If & flam! * m h mI «f murnk, to majr to able i« into- 

*fMd 4s* 6 l#«#f ito to » r*JM sifwn fe» traps, 

IfeNNifssw «S I# «ani» t>i ib #Mittnr* tint 

*f» iNMwMiil fntifaf *n to It# ikmh^rnmM mA ms «f a 
MM #I atbs&i »pw wgms* mm*m> 


Win® ilto $mp0 hm *» iM it# dnremi y of ««If oaaiani 

Ml! 4 .s# wi hf mf rJ mlk»§ mmum wkh iW mmmms 

of ito fiffti#! , ito «*HI tor iMt l<«w4 aai* 

farntHy, to may mmimm hh mmlbm d itfoMonn % *b*ia| 
tt «9«iv4n to *lsMs nkiimm *re m4 oa|y sMum tuf taM 

lit MtHf Aw* \**#\ * feature TW sfffens to *Mdt 
#*§* km fen town »wfe b it* mAfw ijNbnM *rf ttMMMtm 
m 4 fr«ttfto If to |#^«l Hut lip matne sptim to In- 
fiarind to list cwrawtan in mihrn^k, mA f«r Use mt»f of 
ll» nuriM* l«i for It* *dto> <4 If* itiintot* 


S» Wtott «mi *Vmkm* 

Tip inHUrt* «y*to«*» hmtrn m ll* ranfaitttin erf if* «te* 
tMftUuy wl»i to rasretiml, to fretyoently #»p»rfl erf fey It* 
Unloowni that ins only me to to if# atady of «dM*n, and that 
Ubf pupil «w twin m inttati m b* mmk it it lateral wks bfe 
«Mmae Is Mtrace togte, Ii Is dial arbro itw pupil 

aUMfev tto qyvUan 1st ito ekmmWf mkmi, ts# terfrto IL and 
mmt i*wl| il fttato to it» fsigis mkmA,. It to potatfed out, and 
anttafy tint Ur w of tto itjmtens *m to readily 

kwiMd In mmmiim wtlfe its tiioai hm to arkntifla mraa- 
mnaot: and. It §» addad, prtafwi not entirety nometiy, 
tfet itnleaa tto fnepit itw#w arirnea to baa n© naad ter the 
ayatnui, Wlfeia * km ittuptel that tha tffttm'i pcpi- 




nmi nit wrtaic n»mm 


him! ftf«f#|ps4a IV kiilhmmvg iwpfrfefftV §m 
4 fat* ar4 %d hm f m»i *4 nwm 

Aij mrtfif »ls Hp» *# « #!«# 

BppWKltMifefl V«n * ftp*, 

ShAftr «fc«rh 4» Mi slwt% •MNMWf'f 

silt# liar# leva #g$4 ffir, 4 *i 

M#4fk tawt* *» f«l«»f «N§ sfMVwd #»*% #» tV m&‘ 

' * i "I: V'! :'- 1"^ J -. j ': In «f«#t It #*iiiiw» ##iw| 

tml # mA mmm mmi «fttfc vMgftp #41* ti#wi 


wills ffiffltommirf witto, 

IRksti II p^wfaill^ *4ww nrfejr vf 

wi» WMitw, pm%A m mttom tV «MN®*wrt 

twl« u» ®»» 4»tmi«ei m& Ml** *dVl f® it*# «nm4»* 
Sim TVjp |mnM immm d W#r«i wf?l «4 I* aptas <4 
mmpihkm 

The ittMtdMwrfttt mi iwsfc «f i&w* *«*M **• *(1*8* Widy 

nc»*»Mrif ll wuuU V «M *mm* to t®a «jkew 

wilkwl W$\T%1» Wll# wtlfcwl «MiliWNtrjt ««$#» %%* «*»($ 

l**A #dk that She twti# iifeil# |» «sf 

®pww*l" *nt fwwwwritily m& iVs wawww’ f#*»piwww4* 
*•**» mm! UmiI ttWtrtP ttillt# V v? In MUg <•* |im» **» ffe«ft|| 
Wt AwaisI avoid «r4npifc«» ” 


If tfe# v&h»* ol the nirlrir ajrfdrp iwp »*l| l^» 

til?'* tippf&tlttftaa uf si# untto •» itiaf rijWMtoS# *4 tea&( tvfrr 

w«ikl 1st juntifincl in drnpicmmg «4 si, *mli f W iv 

irithmrtir *1 Un» Hnwiiiafy wkw4, in »ny ttsr m m *11 «| 
tbf 4 iiuljNCalAi Sf Iiw* By* *r»#f!w4 iV 

|Mlirii of view illll VmllM* b 4^l«su«ni| bf n4«Mi V 
may condtidft with Wikm thet tV tmnr m«g)bi |«p« 
fin w»4i lit iittlHkMwd, 1 Iww* i» t» to 

with % meter mirk ki to the „ id 

gtarn And kilfigrtyii «#4gl§la inici tV l®iwirr ^ ivri^ejwv to 
«tm«tnd jwitiiii w in mdm$ a InM'h m « r««^ 

teia^r of Uquidt in pteteremv* %m the span Iwiifc «%?* nm 
m Km lii WWW *41» ||«. rtVf. Iftl i» 



mmmm mt t wmmn 


Uit#* l**#* # wmmm *ptm» *f mmm; &m$ 
C ^ ^ 11 ^ ■'$% $ t m w# m Umt if* $a» 4 m | 

wait# **#»**& HtaN» m m p»s ** fuwn^ t» gp Mfe 

* ^v-n£M/‘'iK i -‘''i , ‘J i X‘• "'if?? jj0fed|$ 'JvYf-fiVVj |t, shi^^in ri’iffl s3 -4: vt’v £&&£$&& si 

.-' ■ '--i'^v **>TP0n^ 't-'' ■ 

ajjjKjjfeHWi^, M-)J^. ff tev-A[.|i 'ilJ. „ o,-. r (.Ki".*4|tl5,iK 

wW ';vr^|- ; W *wWW«f» 


Astitilsf 
4 n id, fct tutai 

'^|N 




mmw m if to# «m ippmi |» ««* «vt 
mw nan *pu«* tot tom# 

f^vWMI 4# SiwfSWwM,. Wp *MWM9 #P* W 

Am lit fulfil mmni tnn* 


plm 4 ftom «f tto* mutom #t» wmy l» k 4 m 

to m pmfpm in «#«Wa| 
tohwfcHi fat m 4 1 *Mam Tto# toradwt mm & 

tom to itoi ttfwewr* its* n^ fwfi to #«i MMctoM* ef tb 
ntollMi hAW0m tfc* <MMm to# tom to town* and ibit tin 

Wmmmm III imwmsml fpP fSBr)M wftJIJff SisSipafffl * riiw 

put tut**if #si«i#ts«iiii ntortte m ##*« 4 Mmm 
is# toffl 4 mmkmmm* if tfct tottdbf to 




•«& WZfet'.&’i&i . 

W ‘ 

Ttoa twin* ^0hm pmMmfab tJ» tet nf SIi 

to mM* Hi «* )teM mil Itai tew 
k> far «tli IW if amM om with 
* 1 *■ * - “• *•* % m| fag| fa ite #fH«» and 

«®$to» tftis irngto itef «• 
w0m4&* far «* 
itet t$& &m kiamelw to 

m«#uvt fa-?4 Uy ?ter 

*1 - * -x s '.,- * ,-: tfa' wtte?, far 

t i .» V *■* H « < t 5 ,■ t'« i ■’■ Sfcft 4 #wl 

it m« ImI k wtfMv'im# *wtl fa t s Mf3to»^4i»|£ MatfatM*. 


EjjtfJ&fc®iiK(W-k 'ikteiii .jjjS 

*■,■-' v sr ^..'f «K ,tf!'l 




gi«I fef ilw* nmm $4 ikt «®4 

i£ ifef etindifil mM TV %mm $w#s ikmim tom* 
cfifstiti, m»I life# nawp fete tkmtm mw ikimmt»4 l tow* 
pmiuM with Ito jimp of Ih* «t««ter4 writ* Stem* 
g«ifii pmvfcte MOMi far nmA? imA tew tlM* 
Ita# wwf (nr widely pmpm% win* tJtetf wte 

ifaxM will the MM In * w*y fits! m urn m» M U 
btorv*; awl th*> ssm $m$mm mi mmtmm 

ref relftlkiawlslti with it* itMiilaffl fthnft MmM mum 


Tfct metric 9$&*m mm mvm to #1 «km» to * mmhI few* 
pffipkif Way lift mfattofft* 4»dlWf*t the toesusowsi of testis 
»cl Um mMtmm erf «#gil awl cwfowlty Tiw teller mm* 
tim mm »W«#d tmm ite wnmiw of tength; they «M ®«t 
grow up a* aapantlr tnnMvnu to I#- tooogbt Anatlp tote wte» 
i»» with th* mmmm of length. TSw mhikm hrtwMfi fib 
§rm awl the tmUmM? m my to «e4 the mfatton 

between the kitopwi ami tb» Ntor 4s al« to wtwp 
Mmmmt, the r4#lfe»i in* an sJaafife tt»i ifa» pupn ?*#! 
iww took awl forth in life thMng tmm mm IM «t nmmm 
to another. Dm# ha tes® iHbRwhawl a imtimriff.. m*| then, 
ten crattowtefft, to teoftto to cm Mali** « fcitegnwn, m 
a liter, without illfciltf, and Ml life nttfaatfan fmn mm to 
the other with mm. Ho to wife! to doing thte* «** mewly % 
win! |» tmmbm »«l mtimtemk ifami wteitone* test 
ates hy the fwt that ho eon f*i% cany the wteitou* to tea 
mind, Titty all m flmted fa ito Mo! #y#4«it fir#** 
the ids of ton hi# bcccoao so ftstofawr, n#t«| 4siw th# mtitm 
mim to a itettetil qfutan. Iho pupi d« not tmml to I 
tote fa tzaiMfening life tltcmitoo (mm mm wmmrn toumto 
or from <m unit within a mrnmm to mul %» rm 

PttwsU mwI piper mmp&rnhmm m ®H tom, Tfeo pmmm 
of the tttoa of iisn m tto nyilnn farito# m mty iocivwmnpi 
t-hnuglit (foto one ttatuft, or any jwi ul 1 ®ts# iiffggei^ 

to mother or to any put of Mfittf?* 


tttML fir tsrtrtr npUm » i» fc«v<£ w ri mMmm to 
Its# §«iflf df Sir #e|w 4 a* s» mmkp !f» 

«rf *t»f totk ««p m AfAjr w )m*i> 40 4t$h*it 

In 4 ( TW «tn ifim $*» ivmk mwhlmm. mill «nlly 

l»l tHMwrtt w fb* I mk *4 ifiriftf ttw 

la f*M*i m4 iSWum* *» i» Mugri rfiStnrtjr Sir % ihiahle »* 
Mmmm M»»« mmmr* Mini fix* iwJb Hair. 

Tiiffc, ll*p ([•folr# 111*1* s*v b* 4 «" ft«$i ftr f»pFi 



in tisrwMi^iw’fii, &o*| 1 4 U#r ««?| *sf *Hp «i*rt*i li» imiw4 
In |Hp d^Htoo «f $mvrm'm ttotMtfb Sir *frw5nf!twf»l df 
ht> mill w** mity «wi» fte»ifitf# l« wilt *1- 
fjstilwin l» sir fsctoii^-w kMhrwft ttr**w« ttiwl la lltuulnlf 
flirt* fHiMatam Sk sill f*kr t#i »«sr,r*i t»to«ftifpw whom* t**» 
hut keg twin# km iltiuwtaw*!,. >» «r4r? Mi itufftMl lip itotti 
«l rtkftotK*; hr frill todtale ttr i|p# drvrlpjimml tf iwflA* 
wwi jfmnt tfilfwif wnifofiiiily, lit <mtar to irnfi«'» Ihf 








stsjiMtrt *4 4 v 'U- i* p n ; »4f i'i-t 

al Wtl if^ *4 W<*4Vt 'k 1 r »i *i iyi ■fi-ail,'* * ~ 1*'iVw«J ns »1-* I f <«* J 
I bowel tv J* f« ?' # " * »' *i fy 4 " 

|S#S!J%f»fiW'f4 H iV *f»w 4 Ov 'tv 0*^1 I- *tlw \y m>4f^ 

|llA #4 fstr *kf W^<fi4} r tt” i , h % 

Imfh^ «Uf4i #«4?(?»*4W itf jUvtisj'A* ll* iwOV * ^ «4<r«rj» 4#j 

lli# »»p> l««r«w* 4 l1/> gft#t '»«Jwr %® «#* l^sltn^fsf i*4 %4 
aiiUKisi®, 

X- This ftiwimw* Mr? « l*i «m *«t» tut 

«f Tm!4« 

SlEiirllllflt 4 iti* 1-1 $*»}*!* 4Ur,i id 

& s!«iP» id if^lt pfs'^fv-^ Ite w>t ftuUlTV) «"■'! {A 

hart brf# tftdfen*t*4 it* mlA% hm hm <i 8 tv *4 

iWrfhrC *Sif^iHir« p> \t* f*p»i|a»»«r<«r*l 1 >j %f# iwi u„»*i 

wv mim4 l« tw 4 l?-^ *4 t*'*** vnw 4 !£**> ,*#*». 

UPM is *t»4 «|K*S it.^y 4lrr< i»4 l/* ikt»rj 

rAJUi'i-rf/rtis wills ihm* »l'i*5w 4 il-r rtWHd* i.vw ( »« # 

SBrlWI 4 altaurb jy§«M^ lb? tu* &»<+(#* il »< *** *>m «** <■**!•« 

WWfl IW iH&fMJ'th’, 5lyr ^*4 -v , s<k% *4 4t f nt*r a* i*#*- w 

w CttftsfMTO {sy» te I«k 1 1#* allows nil# 1 <>* jl-* 

#* is iiWMfc# 4 14 ®ft,| IV *■&, } 4 «d w#>w 

tHt8d8tlfWH iKPHtl |fs MP 4U* JW- 1«* f 4t L»(« ii^iT %a t i t \ itfetf« 

JJWIlllftf llW&SS^'f Sf‘4 wKlfb ftll ^v%'J»4SI < w ■i#ww| 

ilil^lW lfili'4 tw* liars! !«* swas®*, |lw *|f 




im 


mmm urn mm wmmn 


| H# w? i|fs 

M&iMtaw fmisfr# mmh « frs w* *$ 4i««l <s* 


$jmmm $i0&$0t$ 

%m tom ifoi»fflr tommt * #r4 4W ^#it la* fe muii 
¥*w tm». f®» f*v 4**v w*Issw M 

i t§pi 31* #4»» $fM&t #* *** *w mmtNm H# «w®@f 4 * aMrii 

fern Wfe. «Xjj&atg& MdAxk&Jif °*,t$ M d&kusib-M&itfin jMM sS& dteyl! *§j? lllfeiilb 

t«8t rarosUPP" 1 $*'-3--* W W *ln®lw 

Mijn. %uiM. M szfe*s ,MftPMtoilM '^Wm/dk/tek ^^aato, M'iSfei'Sw Im @|«lgffl $<JL& 4® fifffi 

IP^* w%$ H w <W 

#A» ®»«w Mil #p% it imm i ii» tissn 
lit feffif IHi ## ffeA, «* *MI«i mmN fit *a? to 
#**«**» ipA* «*#;.* fe l« feA># It* «ptrt% pA. « 







Mil# « slwwl# tlwal * itW**** 


m flb»1 <«<*» iK*w» hk&i 



tkom H»f ii*«l la m$ J, I tms^mam mb* **# mb SI mhrn 
onto me tm” «if If k mmmms ***** **»* ifc» *W fcNr 
&i* few atAifd fto mkm «f t*wfey fend *« I* ffcaal «s4 to* md 
ll tom ifwttaif ol ®pp$i0®$ i gw <<f tMfey » a wmwbw fa* tod 




Miwuw. mv a* i* 


m»ik m ** *m vwlft* $M ftoi » mfmi sNf Ia4 ^ 
«§«•■ <ws3$A 'i*yl «s A img0> b4*m tUmr 

w»Ai %m0h ift Isw* &#f t*4 4m4n4 up** a 

fiwsw*, «M» ®«#f tito* t* 4r* # 1 * «Prt ¥ S#* w> mmmkm 

0m» tto* 4r«ffl l# 4*W* M *f*lw to MiMMNi 

%m ptet m 4m mm& f 

I ifrmMfa %prffl *1 <mmm* 
t *j*% »4f «wv 


ffitjAu vUjj^Ugjm 4 * i^raftyiffi^^'Wiiri ft iliita SSfvlb (M™ SE 'Va' : it('*' : ^ ® 4 ii'jv 

tofijir jwsAwt fias StltoAte itAfetoMtaaaiMft •*#■»! #11 (Itt# mM m* iIik? 

wawwi/w i’gjf&WBW "WWji •W’ -'-'wiRrjrsf- a™»W ff rm^r ■'! flPlOVff'S 0 ?'* •arnffM:" WAr ■"'?J- !1 '* - ■ ■' TOT® ■IvWaa 

WWWW. *w4 Jw* Ow *$s#f mmv hm I ®*»| »feir llaw fen, 

I* ItoWsr' 1 * •nm*? £if mp SWifr few*, «W» ill# 1*4 wammai 
m» twits* fjwt «» w# «*««&§ Iwrw a. ttol Ito «wi» *w If tot 
tew# «®^ t <Ewrt «r*4fcw &*<4 -4 w*«w», fe A# toft »#»* 

i#wt A** *»w Ato «$ \k» $W t&rto* *far »ml #4 to taw® ws® 


fc, Ito* isfate® wawftew wSw JM fM> 1» Jmww tow ttt$ 

II* wAtA p04m m v w* iwwrly tow N§ si *> A *4 *t» atp*. 

Tto 0» m& tto #*#»» to Uw l»» rlii*Siwi , « 

psmrn» mm iwfmm, mm lewgrt*. A *v*$w» Iim Iw^flfe |wi « a 
f#w 4 llfewfcd t«» Ni li*# mrjwe* <A * l» «pHe 

M§mm* tt»m %b» h-m0h *4 » ife#»wl 
If# wwa iMfcm hm to mijmm. In #»rA«r So Ml tow 

tstg t iwjto# to «f# mm& «to *«w» 

I ss|»* * tmm#* <4 m#*m, 

t Jfiplf It# ri®»wsi» 

tot is» tw* 4» wwsfe «f ttow l» tom. 


2 MAIwmI uf l¥s»«<Sa» In. Srpsw Mwjmw 

Wtoni the $m%M Iumi to mliw.1 tto two ii»p» of Uw* prcKMfdnre 
to to to imtortoltptwitwljr, to tluckk* upon a tottwns of 
mui to ®p$f tto nrnin to mitf piweed to 
into tto two Mfip* in tom, Tto ftwt I mk i« to m- 

quainted wiili tto m$m«m fwM, tto unit of «fpmrt 










tfbp Vp at Om ifwi te «m tfe hmif TSwt k to 

’**#t $■&$ & 4m ^ 0 

% |**w * *qmrn imw^) m si# kMHi tot k IM I# 
tMl 1 $m tost k **d *hi* tom few Imp »i k 

% ftot « ttrfpto* m to to# $ f«*t to* t*4 I furt fa*# 
Wmmm k m 4 into « #»#i Aim mm (wtHit tows bm »«$ 
Imki wv k «*M 

4 ftfWsr $*k#W wftlato* as Sis# tot I tot «#t Wtl I to 
IfflU UtiMMfW k *M WSrijHl it# *to 

■I. fto* * wjmnm a«to imk I tot km% Mrnmrn k and 
mmA p «to 

i» Hfwt t wtes$j^ 5 tot **tt #wf I toft ton. ItoMtft k 
mA mm4 p p* 

f fl?t* a > to* »tl# *$4 If tot to# U$mm k 


(MM ««#!? p i 
CP# fpT * 
itot 

mmmm fwffli f 

fe#to to mm to 


tort m t iMMNk mmmm cl* MP of otoc 
toto# tstf few dnnwi to sw* 4a you 


E 4 fl *, v** v.yl f oni.-M ?'} vd 


il'M* I 




mymm ImuL If tm wmtk pm AwM *t*#ly ti» i#hk tel w* 

tod# it topfar. 

4 Wp* yen asi«Mas(spd to §nt fsctiffe on to towd* which 
wm f tos y#£* tad 4 tot to# pm famd ttot to «* *w8 
pant to# Y«i tourewl fe *eitotM 8 swmiftftg tot 8 *jtw tot 
to to filial Am. look Ki to tw» toanto 8 to* •# 4 tot. C» 
you to! (tot am toidd <fe with to motors % 4 to pt Sf 

If pm m Hi* i pm sfa Kit Mad Mtotlto to ««*««» to swtee 
uttfifipiite. 



MWO-MItt* Hlff m ti'H** Ml 


I 



tfc* «fcw» «l Ump m #*w,» Mb* 1 * 14 # 


ft. Wh)»1 ffixtittMl *«*# 4n» wrtfc 3 «#wf S to gw f f 
I. What AmU am *dk* *riif» I «M # to *>«* 13? 

4* Wfitt 4«il4 ««* do irftli 11»4 ft to *#*» 3ttf 
ft. Wlal iMM mm do ttt» ft a*td ft b« gw 3ft? 
ft. Wfeil 4mM am do frills ft md ft to <***» ftft* 

T. Wfctl *Mkl «# do »lls f «»4 II I* fit* Id#? 

Btrfmjp yr« eta now OMit swwr fwf» U* Itadto* tt*» mm ■*& ll-# 
Mtiftet of si f«wrlais|fe, trilhmil «rt»tfy $*a*ti* In mm ll* wp«* 
fort to tmmmf ii TI» mh will |» tdt* w»* 

To find U# dm *4 i to f*rl* it# mok< 

bar ft! fwi teg l#y line mmdwf *4 N 


To inti |h* dm «f a 1 * 1 * 1141 ? I« cx|tfttr* fird** tfe* 

Sttmfetr of yank font % iJ* m»«d«er «4f jr«rd» «r«de 

To find ibt « of t fvritmd* *n tariwM, Uw 

number irf teet % ih* umnlm «l todte®# * A 

To find Hit §iii? *4 * rmim$b |p w$n,$m twin, ifc* warn* 

bflf 4 ml) lam lif the twiftitof of rod# *td» 









tA* t dwr%n4A Tfe? to m« *pmJ $%!«$ to, 

tofUM* to w$mm fmtk, **x TW m» d # wilt#* » «n* nl$» 
«#»$ m A* 4wh»m 0mmi tt„ nMm vfoAfott m$4w» ll# 

l«w# t#i ** » 4 m <0 tl# 4 Mmnm 

J, \!f Ifrmiwm «*# a huh jpitl M |I» «®d 

%$ tbn> It I ff# vtoltmf 4 ndS f.!(%*»*# IMliik at 4f<# (mut ©wfetwl 







p«fel your nib, mmk Hi# mlm «* mmtfy w w 
» lfa» imrmth wA rmm% mh mtmM. ib» 
Iki yw taw tnsrM Wl#« p* «h sit tlw §«#» 

JiiLcx ... . Jf „ * ,b . 


m%%m nm mu mmmn 


h ttyyt&t* t »#*> *M mak &$%’ *ps#» fit f®§g|f| | 

**• if*4t #• <«**& * # mM ft «tg» 

<Vw$l ll* #fUM» #»%» fa> *fw»fa l#»A 1>J» #6 Af *lf fa 
#1 $ OnwM ttw «f#tl» wm4*» %$»«%$, im* *1 Ub> H ^ «a 
t&Pk 4SM$ fafafaf* fa*&w ii I P*t trawssMi tit 

tm* to* mfafaftyr w* mata* «l Mfi mm mim to mm 4 its 
mm It it» mmfrM >4 *«* If * II * m «pm» Mas, 

,4 **t to* ital Mto *ttata *1 *f*wf* torlwa is # #pg$ 

tat A $» wmmm torn torngfa %4 4m wpmm Am * Mam, stsi i§# 
•Mb to tate* Tm *rf® 1*1 if*# lli# «$em Am ($mk#0» fm 
iMM Iwwto « to «*4» II te$$ «4 W to4.a* wife 
He* *»•% *fm* totota m> fleto to * **$»*» Ifeet fa 13 faata 
iMf II Msi wife? IS 4 If * 111 
t> fte* *fawto tat «* in .if *jrm* jrtt# A #p» 
$wd f «»tom, • Ifam ta$«4IW via. §#«*mm? tput 

feif *Hr ttato fas * mmimw Ital ft* I few fc»§ tiri I fait trite? 

IMI*! #p»to tat» 
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^ 1 

#» Bo* »i!if #ff«a*t pcRfe « Iltd* to a tquai* wd? f« 
«u tidak bi«' to i®«l the §Mmr, tltot fete k aqpu* md mt* 
w H fifsli tag md l| pute wife Tfast m tta# §§ JC &■§ 
spiff fiffe to a *pw nd, * ftt$ «p 8 W 


a mm, 

W#» Wt ife# !a 4*)T » D #4 t-»«rw!» «| «#•» 

ist|pr itiM lift afilwwrjf Jrxlj 1><* mm nf Itft#. $Ntrit», , •» 
iwetil ns *m* W# «$#*% >4 » <***» -rvw * Imm* <4 # **m 
tjr IIJ m**„ wr **l 








TtsKWf ns», 1 

IMUw #**- tt* ’’»♦! $n®jf w$pvt4 4,4 $$ 

‘#! i«iiyNsf t| It# §r<$ H ifmA, 

fm mi»km «# tm ¥ mmmm Imk m 
it* * flew rf £****«} il# «» d | mm 



mrnkmwibf 
't%& mmkm pm 
)ww «M ta to 



*lte*WMl'WJW»l3a -K^JWW! ir^BHMSWfM' -iUJMtWm^aawr- *» 


» A WrnAi if U! tiBftjp[. J»WEWj«JK!Wff 







utmnim# wrr in n m# f*«iT 

11® 3® 9t *» ip an i<* v 



Ml Marf 1 *fl» *» *w* Wip* n J* I 

MtW is Mb* «P> <4 &§ l<w#4*id dhsxmr wjt , 


/*>*#«*&,* :#S'-j|»I ?l» |r*» 

t* A MM # If* tf*1» ^*<4 Wf*l M>- i>4* •■•4k M >* fa*4»ijp sr ( .,;«*p 
pad* «w w M*» MW’ «•** ) *<?»* *4* S*«t*f * 

Ik 4 jMW* * ?#< »‘"»|s w*4 iW* ♦«#$* #*(&* li> <4ef 

(k* i®4 M* w«,^ *?rm Onf*vp v if« -*jh*»h, «l<*uJ4 * 4 * 

Ar' ftiwt IM 3 sw^'/ns jj* Ut# 

S. Alf Wt^M i V+# «> «rfT# 4 mv 1N<> iJi# ** 

TM l*i# m'wf# 1 *»#ti flfl |«ffl « wSf fet*} JWt !*wK $/&$ f%$ If# |* l( )#i 

tSllWW #k fMucfe 4* w? tUT9* «8 f*A n^t* 

4 J®*w»" lnifejfs gj»*« irffs * j#«« 4 g»'.v*wi W * y*^ 

f«l !&♦■«§ Wwf W6 !»? »*$* ||w» IMjrt gfv*sfeit <rfw$ 

af M* jjwptfwto ? %!>**! 1*91 *af a& ^rw *1*1 

If MOT Mw 4-I MXi *p«N ImH !?» jsi-s n##*c 

ilk MfflMftJfv lt*e J»feff§» wml «4 w^rl £)*«* 

I# |mir *cMk 4 IM’* !» H *» $»ry* m I *«** «i * *t 11** 


m unm m mmmm 



* & mmm» tom NgA > r i »# «4wft 


pm »N> i* #*4 >«•« «NMt apum f4n£» «| for mm* 
%t a «n»H iti® M ii# i»r *4i #* Mowy mii| ihm ti 

%m m»M mmmm W» NggsN «$ IN fe §pi 
$*ap «HWti f # 1 Nr* #• «#» 4 $war fettog fswn «i last a 
*m*» $** Itm *w*M mmm> %#0m «t 5$* 4fo m M 
1 % pf»w# « No «#+ «Nrt* to Nw*» £w* sttftf «$«*» Nh, m ttt# 
MW a***, IN* Nftfe Ilf «*n|M WMf l« 

fatlpl# 4 ## «4» » *»$& Ji«p§w fws •«! to Ifet i* mm 4 
t $® Mfmm mh% %’m *>&M mmmm %k$ NjSN t| i* 

UNr to nNi 

i Hu* imm m pm nkmfomm IN# m mmm Nil 1 li mtot 
f» m #• i i wp iw r to Its# ifmfhm, «Ni imwi fwa 4»? ftal ®§ 

wNbf -ft »f mh» Nt, 

t Urn kmp m mm- Hnwr fa mmm fmkf la 


S f W fm sum** «M*A§*f **r •<* *fee**Sw»5fi IN iwtfef of fafatt* 

f« 4 f to pm wkw&mm ffewr «Hm^ Nvfag in fMMaro 

Si# fa**#tof <& *N Nfat * «w«i toml 

XI Ummjsmnn % Mwwm or Amc* 

TI*** MMiil |iwi pmoNl iflnaiisini wNl sppmw to te 
A tutf Miff ef IN into of ti» 

«l#fi H t» INI tie pi## con mmrnmm 

it* nfe to a mm km. If If w muraty A® «*fe 

li IN s«wt«i^ tt4 N aw ii iiitlleg nmmm lit whfeh w m 
mmmm4 i m miM mdBf etow IN mdm 7 u 
to IN «mN of sfetefepweat Se®* 

aomi Nw Oir mmm\, Nwtwr, fe sol to getting 

IN ppb to itfptw a mfc^ifeamfe imoadun^ but to 
Mpbtt ihm I# tmiimtmd mpm mmm md to develop 
i ii iiiuel upon IN v$mm pmtew® of QMWMring 
TN U §Mmk of m tN way not 


tm'nmfm:* .1 mmmm or %tt%m 


to y memm4 Tbt*w wr mb® hmvh <4 matwm, hmmm 
to mkwh lip pspib tin*#* m** ihrit WV* vlw 

pupils Hat* * #*«*o*l fu#ilw4l «4 fbrjp mmf 

prwwt to Ife# ftu4j ti mfiiwe* m$m %hm il*> 

T!i# maAffW ^wnlf i# t» V* iW 

pupil fifty ptrnm4 to it* mmmmI *4 ife* 
ibi.1 is fwl ft fWf&fiiK it* Ummk, ft**t Ilf rfrtb l! k* 
atippowd llwl tfe* «C «$#& *1 il**& mtfam to*** 



¥®mxm m m\mlm ihv p*spth tfe- ptMm il**i 

wwb Mm* M* \mMtm mm to *t *» m 

rnrthmi 4 pKK*duiv in tmawimn ««tJi if* m»I 

»w tl» problem m\m njpun m4 again in wmh «4 «*< 

fow* l« to itaW, tin* iffiatfan ufcm m mm »r4 mm 
Mnste itopct in ||» mmU of ftt* pupil* tw mkrnmm *41 
te understood, tomnrcr ii tuny br wnw4, if M* ^4«b |» 







mwritfgi mi wmmm 


into Uta (rm^rn IM *»$$**■* i|» 4# vm Hal nfett 

w>i las* tfffw*. &&* ito jiM’dM'iftajssi I km «r 

fap jpffltk• Ifi *«ir#k % <***, *>fi* % %m^km lM i* m it fat 

hv pm Mfw 

Iirtw H# to3ta*»t taw*** r * ita H^llwwwi mU» il« 4ls»*» 

*®8$8f 4i ttW® if Up I##** twfc* 



fUm tab* * «|wi®f l«4 " § j*m» *4 tmtfiinMtti iiml » *s»d!$’ 

1 wpiify I*** hi »«w ««! toy to »ff4y *1 to »mb <d ll» Spiw 

tat #»!»«* tmM$ Mfpwr* imh il mw m * $a «*rib il Slwst, 
it# atAf toy «l Jin to &ffly tfr «!**•*» tai to SW fepw, 
mi W *1 «s «* wf«» I «»«l tmmA lip (WifiljP 

&r»i vftittrlf to 4>&# H fir fapt***, S*wr»w» in fads c**r lb 

WjjUlHlV <«W»4 Wfiilf ««f j$J **wf «i«w% wtffajt fta Jfaunr. Its 

«*<$t ftftNr, lf» torsf ftorfoi wMl *1 *4W JWftot Wf JSofolf. 

%"t#S tt»#i (w 4»? Ito* mn I* fiw Ir4 lb d w|ttww 

(wt m mrh fkgfflw m ifo Uw U’knijb* wd lb® 

«mf»? 

Tta#» & £*# nay, «wl watjr *#» **y. **4 Util h it tt fa *1 sill 
to abut#* ifa» %w *n *W« lb* m$wr& fmi dk*a *»t fit 
Mtlft * Ipfl* M<* *\Mfo lit* ftgMIf IflWl will ftu 
Into *tai$ fctw! «f fttufv will lb* «|tni* fwl 111 1 Tfct «•«!»«» 
f«4 C»|ta?f tndh* »sr »|fash» $ w&, «f« 1 will fit ®l« w*y 8p*f 

A A (W - « 









%%mh 1^*1 
||# fiSvJ* llvisS 




fiw Wtm»rn $lm 

Mn&*m it' % »%!#„ I» #*% * f««*A*gjt» flat m i 
%##» ri \k& 'md m ^®b m Os* *JW*4 t 









% Ml f *43 

Iftil, ftlh* 5* V*# ytw«Aff4|v " 8 * r $ 4 4 i*W «**•* $ 

*4ft »'*v '** fW* Wjil i** *** 

r%$rWf <w ^s5! Sftw vsw 'it 
## (W ^ 4$» » 

,|f¥* * HT*^* 

« Ml *4 f*tflM.gfe » Uli# *«W9i» *t* ^ f»W* <£ ifa* 





f%jj3j*;jW9 «w %gj ffafey %h» itmh « wfemgV 

tiwl. Iri is® 4i , »i4»' ll* mU* !»> t 

#*» ikm 



*3 » 


''pif, % <4 ft# 

fa$<c**r&* # *wilf Ws /# ft*® '.t'’ 4 ir l ri*nr<rie Ht r^w*» f*iw»> 

far ft® 

hi '& 4ft* few# ?%$« i$*fr ft»r 'wfep# 'J? *■*#$ 

wfcflk fftta «-"Afft# fsWft, ft y* 






Ill* to ttfafcrh V th m TV fmdAkk k t eww»*$ 
Itong * to V faiml w wrjf ImmimImH ; mptrn csn f nmmm 
it ud tarn to |iut it to **rteta pnwitaJ mm tint tV $w4* 
nUHt (»muto «|4w of famUiur: it mmm wKhfa Si tb» 

*tofy of man‘» rm Imm mxtu&ry to ctoilnHton; It b t& 
Mu?! df mhpmi atong tV of twiniMi prapMft, 

Wfeii totoMfpmmt hm mm to mm to IV ttory of 
tamii h Wtatoji in tV foltewlfig quoted f«ira» 

qmptM from tV mMmmm erf Jswkf« tlrnpm on 

U» |tt)P(M90 of iwmmkm P TV mvmwMfc w qmited 


»i tfiiftti $m*m» ilmj -mmmhh to mMpmit town & number 
of jwstoto that few been vmmlf ImpSW to our dwtwtioni, 

« Fto»C,fU*W 

atMNw af H* Hi«illiii Mw Yarfe# SBftJ 



IU<pf wj * iff* *ir»li•♦f »*y m 4 w? 

| | |j§|yi f Ifcf fLlwIinai o4 w%'i mmns- 4 


lljjjf f^if® %W -»# j^P I # V*«*J jP»%ns%t^. 

iffifo aMi 'Tl# fab % 1 1% % 6 - ***5ft# i4f W S?r<|»f*|»sfti 

•"Stegfli Willi tt,sf $W®$ <4 VW'ea&jA 1 


M$d «*Ws4b let W»!«f b$99i$» ##r #4*5 4*r«to^k 

Tbt pwmp! #» <i*ss wmsiw iflp 

felis4i ©f iMWWfl *#* **Kr«s# tftisJS pwwgj.i* syswf #«s#s 

*PW topi #S Kb* wtoPf to #j»« gtr»i <t^« wr*$ty , lit# »«#|f 
llal lisw!® ! f l *wMt# w* &k4 *1 » 


id mA WitftSMlrtka %* !'%>? b‘mhS'0i ft#4 **«f1 J*r4»1*«» "fcJSBTJI 
% fti n»Mr*#i ** l*rtrt f 

Tf* iI*W pfliliuto is> *&#* m *fa 4 «$&##■* 

Ifet pwff«W! fei Ifc# 4#w5ir*s *4 ptmim ft-.. It* -.4 

fflwwM$t!Wwsi4 aw IbwawAw* *ail J i^€i«4 f» tmm «ww&H4g «f«t> 
limy l%S tft l#ffi» A *mt g&*s»*fcl sit®- *fwt I# 

$tot#4 $s$ fattawi %"Wft i|s# «4 ## tatQbtnriMMiit tl 

«tl#li# iwS ISIWtsf^ l«(0#wes, # tttufltat id ftphtM fmm&fa 
Moa, MlmUtm to 4mm ted ih# w«* 4 ibr 4 ®«^«ws#p» n»f 

k I«te»f4 mpt* 51# ffi^rlkn *4 Db %«@tf Tin 

ftpytatatn i£ tfe# ^fwlwn §$> fcf §8*4 **f- f 

ll«» w |»lAr4 fey Si* mpm*a mmdmMm&w *4 %m ymim 
walgte md mimm Up*#i#e 4%$4 |$ tW mmtMf d mdmf 
#§ i mkiih il I mtmm m mb-mAmm fe» m% mmw ^ 
SJ®t Wifw! «n4 «ffMf«A4lly ilwAjfwl 0*«l «l m4%$«U 

awl 

Tim fotutfi k lfcs.t la »*«wv» #t#p» *4 m 

woliS'&ifitrf mrim* tl@* pmpm* wtiiffc ftswps jw#t i» 
aiHitbs la Hi# $f 4 $m 0 mimllf dmm$® fa lb* I »1 bNip* 
«f il» imddkm srf «p^ 4» «»l «tpi^«aw Us# pmptmm mm 
wteif $tmUm$, f« him -m$m liw fct 







If. fmf t#& to® rmm to *m$4w4w mm mwt ibt* (ml Htftl 
Ifcwt te alwr4k»<«ljr «*• tiwtiwt w llw mmmk *«fM vk to 
Irtsswi m&&m n-toxeto tmpmh i» wiifitp md mmmmm. It 
k nMm%f hub t« t» torm* ites#* owlfafts toi<i U» 

..if ft....... * . -_L. . ft rf. i. ..,*...« ... .4.. „.«.•* L it 











ptilwsf 1 «| Hurmmi m $1 Wrf *4 iW atuk* 

|K»i4 tltttig tf«+ ik sty, mw| tlm* jiia&r n teyptwing ns »pp#e*. 

diiing a p\wm or t*& tA tfo *«*i4 m ttfctrhfo b««* 

Ti» teldwf Biif I** orffc U*«» 

m*?«arrt and wH%h$<» » tm *Ini 4*vw% in lb dbili *x»ric erf 
tte mwfel iiirf will* immtm llw» in iW ff* 








kw to fmmiym fl* mUnm r4 « %wd mmy 

Ms Ik 6 0mmsh *4 Mwimhmm TV motifst will 
m 9 m$ ffw V twliiml to tVo* miMtiMithr murf mmm 1 * 
i#4 w%lfe *iili wft&fc tV $m0 Q «Vo V *feinre« to w 
Wte remUM'l with Itortf w mm toMtartao fcfetMtlf $m 
fthom m wti wttiMi iV y-mltl «4 wiw 4 Mwtatrtkn In 
«pts «wo, tV Hwl> i4 mmmm< md isiftrf jart, m 

mM V mmkMM inm IV *wvvww)nm sn fttittowtir If » 
wwflh wwkflfe|| wViVr »V ^rfcnnt » wr j&U&rd iu 
in $$ *wi*fc*tain 4ntlm» it k prepared l« 
«*t?f it# 4mkf*w«i d IV i«f»r ip fmbrr VogiV lima p 
_.J r i ^' ''- !, V: k IV «l»ly »i*nm id hh 
<V «VotVf Ihmm). iV itwrVf imy hr wl<rtwf«l In touch* 
tat ik m» *4 amum* m^mmm mwl aim! IV t <mjnb 

IftMow* iVo %m» mp»W'' wiy m « preW, m «n teltwlw* 
1 km. I* IV siww^st el mmmvmmmi m * Vimait i«w«ikiti 
tVl km hd§m$ to 4«}f IV ««.§»* *4 liowiiw f»rt^#R» In 
<#itti €«m* mm 1 4 v&mmr **o4 comfmtMVw will licit 

b® M«t*rt«l; ttwfewi tVy «I1 nwi## m m^mk» ihal & 
mmm If wwsifil mom fmiwwl gjhre TV pupil will not 
wwiftf «»»4«*lm fVl are mim4i 4 to «fVr people;; 


Itri tV kw Iwlwv V km a dutww to tt» tfww* will cmmi 
to V » wMfftw csf wony life pittoii <4 witiilnipi will «uppty 
tV paUftm i«l« wlilfh IV twfel *!t vVnn mif V mi arf 
ilitl gMty itsulil# iV jwnfA«i qf mamoiy to sofw ItoSL 
Wlifti |@ mot* to tj» jiotot, kmr, k (V fart Umt tbft 
topic ini mmmfm »4 msy \mmm Im tib# ppll ft 

chapter on iV pf^mm «if mMUmikm, TV cliiptor ad* 
«iltt#illf will mi ho a, «omph4cd omi In the mm of the 
ptcmcitiary jittpd. !i will, hmmm t ptmmi mm » thints* 



















p* 


ni«f#4l®* ^$w Ii 


Mf ll 

i^fKtvilAr imk to 


IS’) llwyf ®S!f5ita|fIt 1<r< ttW'jjK' f4 if'** 1 

fMfc ef iJtar ihmi i&■ 

■w* m> Sif-< fl-rf* **w| i»' , l4'.' s f ttitr* 


ir g.t**»iv4 >t) <&** <ny» | H)rt ** 

Is «■ if for I |r 'Sift i Sift 11 f 1 |iit' 
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lifaiif 8 ? mrM% in fe* *3*S «f llf^tvs |ft tfiljj, 

%mmm, tire tefani w m tretiniiicfay reta! 

4li»l faq*rtref* Iiwsm ibw «mm mad *4 are? |rAii ?w»t#li* it 
fafafafaiiy ws #H*wig fa*# 4 «» ifp rend at i 
Ifef ressreb ttavfa w f it 

II# *mm rewfa ffcsi it# $m$%i wirf nmdlf l» IaImi \mk In 
lt» ffafat d dfafrett mw kd«m Ire tm far mi ttstrefag 

ipm in Ifar mill atoftitet 


tt iur#nMTvoiM nr 

T#*dret» *#* #%w» *4 itr frewinitiw* fa fHMdW ptfpilb sis 
ifafa# cfawwi# sfi alilJwiKlif tVf? faltfi jure *1 I In* Amt 
II# *n*y i« ifanl wrtfa fifamt tV inrtrerm# mrem of 

ftfairr taw I** f*|**tal fay ffci***tt and Jdbu, 1 wA m 
fa tyfifaaJ j,rf|fefp^w is 

rfaMww, !ml »dkresrnitMre 4 gfe* nattily In wfakfa failure 
fa fwtwfttot in pnreml »l!lw«it mt refafajdwiired allcunpt 
m lire fwf <4 tire reffarefa 1* dhfa refill il Wr c|Wil«v At Imglh 
t?m ii Itwfsfa! and John** frgwrl 

TWfa, i jatjal m ifar tiunf $p4a, rew #&ifa % 4## twrefan* 
m pmt m If## «*#fc fa 

mure fa fare In i|t# <m# fa ft* »«»§V li Jiitota 

4 * A» ir#l Ufa to *t il* diretre by tfftrelfag, ItepBtittg 

ss is, 4# mmrn, «*m, m t ci mr b»* 4# ** wt •«* to 

dftfatr afaat fat mmm 4wmkl I# f%* mfa ibfat tils refefafa 
fat fafa k isifa faipr, Whw a fjfefii? fa $reirer wt* p«t» to 
fare, lire madt flTtfrfafart mmk& <* ii *wi tfam «w*fal «ot 
ibr*. tire mwmkttm mm-$m and pw ha swww 

«? AAi Win* A» »'s» Mfafa *l«f dre I'imI mmid taut three 
nmA m fafaeid fa ffare, fat wptel tfasi A# l«l faffottan »»- 
Affar w»irii ««!■ m«k, 4» switei II* rewfad t 

tl«f# 4 af&iii pstes tire wt«f M- Wten •farer wufa wire 






ns# d llw If nmm f , 

If m mm I«4 

IkM b ®4 t* 4 » 1 » 41 

rnrnM 4f ill ifc* Isifitfw «* *>«« 


np» ## i/b 


m> «n# i 
* «M #$•& 



in ifiis «%wt|j|s> 

Kurt w* a fefttfi* U? » Ow M «tmIv «Mk» M mmm4 

to pmmm kmsmkrn m bmm m4 «W «*#*! wM $ m 

* lUl ^ **l mtmmihm tom 4 fc* 

**»* f 8 ®*^ ^ i»i»eitllf tin* ntalfi* to fa* pmdmg 
t “Jj 1 **' h *t* *"*&* #• ib tfa* t**l it* 2 
^ *»«* to •!» sn4 *M* ifat «Mmar IS,' II* 

S w/r’T ! t •r te * i H r * *® <| 

L * *v *• «■*» —». 

* * *® UMI fWttftM&K SMUsl’Wit,, If# 





I fa 4C imkm JRI *' II# tm 5 *! It* 

»?§##wl im vmn&m #torto i&mM tw*w Uww mtfm&by toftft 
4tvM«L to si* &m *4 tl» 4tf feted % *M, 

tli$ SIWKW W9Mk 1^41* «f«li fw dNt«MI « Mkswr After 
toring 7 ml % to fc®®f dMtdnl Urn* 14 wmM tot* ^ 
fwttr limrn lit mm lit 4 to ton mmmt, trmWpIisS 24 hj 
-4 wmttif* »*4* Uw mull ftm l®» U»b 

mtrm mmsmkf, 3T lit dtvkbrf M* ito tort tm 4igfta 





Mfti il# fWMHT»S®f 


w 1 ? W iHMss &, 4 i% jmsg# 
!, fS8i 1<' , «*' 'Wi <- J > *<4 r* <yi j» ? t%'sWruiiife 

|wp'tfeti '*#1 *>** ♦w’i T ** maun 
» fifSV^ wt’^si fcv&w 4 » n Xi’fyA l» 
1 y %few *«. 


•Mji mifa Mi * 
i i fcsf wnrfc ^mmi * 
la «* C*d, »«»%, 
ftf «»§*, to Mi 
314, w t®l ft* f 
«*»» ttl Jt}«r k 

« lip§* AMM 

t km 7, 1 m WBWWPF • 


■I 


»j 


5fo si 1 *? «*wt| i te'«s 5 #s 
4 ft* J 'Sffi’WV^fi #1: «<?*«%»$■ 


v «rw Vy?m*-J 


m w twgwiig «f«wf Mil ID *!«?> 

CJM6i of MumMfitl mills »*« 

m fwoHiiir, Tbc itwiiwi tmm^, http «4f««r*«t * 
fat mm iff** pupil wiw» m fwlmg «d 4 if* j s %j#i « j 
WHUng, Such untilnri bump % n %\ w fovfatftf ^ 
Uw? fwt that wfant tW 1 au«t fa* m km 

fcimirr b&n not #yet*ff«4r«S iu kMwtiag m*g> 
divide, for numpti*, m%4 Ik* %Mm- rmut 4im4@ 




Ill# m libat i«n Vmmww^ Ain 

Ituil mimmp He hm t l« tw wtv, fiiiM to Iwuii 

wfiat f# 4wikl ( Nil I# hm mr*mfc4 iti kwninf 
It?#l«l «4 gKiMiftf tortti llw* m%l h$ml *4 rSerl, fe? hm pi 
fori In Ife* %nt«| lumL hm 4»*4 «f mAtim 1 wj prpf?r» in 


lip h» fa» mmh pmgim in ll# wiiijf dinvttttn. 

S^imAiiwri to mwavd *ftort m to m iiiFfviw? ««f rftirt may 
«ww«l cmly in dm mg hirst wto nwrr «!fsfa*iww t$tM flt«# 
altwly p*jrnrw*4 T« Mum to mir ipif*' «l if» 4 r»»l 
«i liwMMt,* 1 *i#» fttilint jaifdl hm mmmi ciff l!w main ruAd 

Ml M a W„ % «.Jt It 1* in din,** .A ^ I t . iVtt wL«HM«i feu Ul» 








4 p- 3*'«r ui an ? An * «r# mm 

$ ffxrif, njM i S IV jtffj* '*.<*'* lys # ‘&fasr$h 

|| i %* Ah *p 3} 1 .<*«» 1 f i ^pr -rJiltV 

Sf* If* rtf 8 1‘ |i *,***/•.? #' < i/> 

isyvj O* V*V? fjrt r* »* ?' r J f' ! r<*'* Lpf tuMfril# 

S'jr« -r-M** *’W**wr ir« *^y*t'i4U9&. 

luff's** *j*ri’ I #sfc4 

p V*W*i •!*«* & li Ai: faptiwi *» 

» 4*'****#$> ^ ?v*$ 1^ |*ujw immw|( 9 «ifsrtfs 

^ 4i# #*#v4 flu 






,§St4 |«|,HIM* Tiff* HJT3 MSIi! ft f* Ml 

«f ’jJvW'Ajftjt 'ilt* WJfm *}-<!■»# ft? I©* 

(THJfTflwl twasH® %sr>rj iHr r*mrv$ 

iriKouft**) thry, h®4Jf fft J »* iTa<?k to ajjfsiy nn jefwil* 

$r&3fy te ^1*’ %*i ih** lk#>f f'vlwSn* (frin 

«sl#t it&M iwijr fw r wry 

vtiMkfa tiff* Wl»wt?4 ^tlriviwS f«as |lf«ywt>i^r# 

^rwiM d ifer lwwM»«w «| fmiistl *» s nwww* *4 n»®wf» 
Ist^, if fim$ ilt*l the prmultp i4 a Ir4 >n*y t#» 

%fff I PNr*wMB*t |«|«lmf ll mwtw if# 

IS)mv <4 !t« s jsww«*#» «! tranr^Kg #1*4 t$#r pWPW f4 l?WWi< 
siilMwfP’* I# mnitm m Ic42*m ^ 

A ti»f4 j» SMS i<ft l#» '|wtl#«fv 







hf t *4 si# >4 ifa* f$w» 

«mm mfylwptoi I «# -nfifc **»<*»»* 

T«pw 9mm fe* J ^tof ®» « <4 '**» 

ft*## SJ# lrvU» <t4 %km» !**8 1W fe'ifl tt# 

4 $t*#«i Ml l«»w 4 wi master 

«l tSb# #tw«i»$si$ «w$ 4 f>*%0%U*$’n HP# $mp‘m4« 

ife# *4 «Nwtfo*l sis tfe* **«$*#» <4 tt* 4 

tj# $$> ii***«e ^*4® 4 ^mJ-m 

AtstWjp, WMMdjf., ^»&»4 «|n§ Wp wmlmumr* *& M** 
iMWSfwsltf iMfssrlit^« ftrnwwm **» m*4Mm4i« 


t» fWJW Si# 
ifc# f»s| te 


jpifd sjjfw if# 


to 

ll» mtmfwf tel II# it«|» imf mn^m md #■« fw». 

#$se4iw$y* fes I9tw tm* S«»t» t» Sl«? Ml** *$***! Sws* I* 
te ptrfwni *i#?S «4 tit# im***) , h* mme/M»i 

m I m mm ®iw» lb dMubmi *mkm ift» hmt» *4 
lit #i»i|# •sMitk 1 # If* tNK^paii «*» <4 

teg fa daur *4 Up <m Has, »fetfe,!«««» si# **4*4 

jw4M 4 ifwwl wti MNimry * (fee ®t«r**»«l#il.««, Ip 
tp|«A» to be itww iW sw»^ I*# Mm> #«# mi tfe* 4fa#n» 
al tils itefAiprswn! m mtkmrnm mkliif» 1m m* m § (mum 4 
h«i 4 fiif «m»db MiaM in lute 4 snesiliw 

«kS (bar ntaiioM l!t» %ymA m<d mxntmf m rnM^hm tm 
itodflivt m m *mtw 4 ib te» <f*pfp 4 Imp ftfa&t? * fas is 
MvottiM ti i few ®ki» 4 ^fetAsiwir#! 


Hi wfinvu tw pri 

ws§ 4|4 jf» 4 ^ 1 i*fi I wmmm i' , #» t wr»l 


TW *aw»w§ «»# 1/ Nt -ofteA i$U##M«« tih* r| 

iWtlt«4 W tfe# KH%4fe# *4 r# #4#llrw # pfe$®& a& 

iMHttf 1% istPfiWilsf *■*%?& %t fiif W$tf 

# j tijsft 4ig|g«Wfc «#t amimI m fesig 

«$ fM* Dni 4 f«f%I’ffcWfW 

I# kmMm$ ## #4Ji$sw fyt$8& «*» fcl#lf is 

JMllir 4MW* %ct u*g |» I'f’SSlff ?v‘r^£j '^; 

«f #» MMrAmT W* to Hw W fia* fWtfW* (gdaV fiff 

4MM|Jk «$ f ^ 2 I® I 4 I, S 4 & I 4 s I, 



tssl A» *wwi*y of §m mmimU^m mmmnm si* l«*«h«r 
Sfell II# |«^i In# flRftl ill $***iM# Is it® $ltt»* 

ttafc fcsquirjr m#si tvnal ilit fart t|*« list fwj$ ftm «aaf 
tiwst I 4* i» l«ii« b# ftfttr I# Mtfnhfett Itwii 

#ipt4 **Hwp fhut 3 f &, It + 3,1 + % «f I 4 I and, Mri 
im t* «cfctai U* di^k* 3 ««i 3 Is a* «*for I 4 3, tagmaiag 
si A* taUM*, sWfiffc* H» I In ft® siitMl®, «m) llwa mmm$ 
fe»4 to tf» I to *M fi to Um mm l», fl* imdm*# fatten 


It «kltfifeis« ili$ $m$M% swritexlt ef ptwlnw irilhfo ll* 

ad 





towwnwjf k tmfamw m* «p% 4 

a 4UMiy rsf * tWf«r «*|«***famfaitw«ii«] *«* $%rtfc#?> 


BUI 

f 


«Ttt 


li t@ immmt to *$mk 4 Iwf m m tMjmvii* 
m la l)ur fatrLb ifwfc^ I m mm m tttilf # jiMAmii *?« SJw 
ti grvfe wwi to tiw stal «nd » 4 ferf fc» mdm% wmm* 

L.1* -u.J^ .«i.._ * a , 


* W. k. 


kiw® It iii> iiififiiiiy mtf mm to sfem 
"til g?*#, i«f & fe uf $«»g fKWtll Wsf «*- 
li»*I in lii# firfuw to diM 

*Mife it <mlm fi 
TI# ^m-kprnm qf Ck/ikkm^ ^mmSm i4m i 
■* Uilmmrnm, tb> Vmwmm? * 


s .t 












lirMftlsl At ftNI. IfcM* 

4mt$ ®$4 #Wr?t#*ft!fr IM Ifw |*i|^l fw* f«|(* * W M 
mtl h» nrwt* will to If**# ifato if ««* * l« 
4ijr» or f«' rswfet Hi* «w strJw*,!## 

M«*A «4 pfDVpmtoit, wto* » Arafcty i|» f*ff*I 
i* fatlPt ®famd mul imkwt ml ftos®t#w* lot ito ipn tanr 
lit* bwiwi *t*m, »ff»NMn«g m st*> «$ b* 



H*» Wi»v Drill iiwlPflr « mmU'ff *4 |J»r ftol rawr mwI * tor& 
ifif ttiMwjf ti Ito Iblftl fa#**, if ■will «<»)tr«ik !**tor|#*t* id 
Up ntw* anil i krl mi tipf#pf«wf$f?g to il*» nllwf to 
wMiy lb** |»iif«ir# into) (tilomtiiivi’ »l»iil4 lw i»s^f|sviwf 
»rkiD^fptniitftg ||p DbMtirr ul my tmAmy #4 fr«w»idMpp 
Uflkw ill# liDtbn gum tork df Up Ittwf mmm la iltr |D*f4T* 
wiritwf df ftfritoinaftr*, l» will mta> ftp r*nl iDpufciiiw* *4 
tiife puipiS'# ifpftwtot «.il ifot* iliiftS aw of wiib ftp 

6n4r 

Tt» writer ln.« \ww4 Up wtstm ril * non!*? of pit#* m 
thft fifth ffwi# tones i iwfnty-pmhkin i*wi kwtthim Up ftmr 
fuftdbitiaiiitl p?««rt Cter of ito mmm 4»w«f iW sto 


probtetm Tli# aratr am Up pu|rr diw H IV m*rr, idkm 
fit its fa** valuta imlktlnjl that Up f»pf mm alil^ to tW 
fomvtly with tm*mmm imohw* istMUton. tot ?wi mfh 
th« frivol vin* smtarartirm, «wUsplk#k*p m4 4nmm 
Tip pupil "n rttHhotl of \mimmmm% Iwwm #r, i#«l»i«| ifai. 








iflwfewy *cf| » Mttlmwiw 1 Timet mm% mxmmkmi is 

Ift mail* a M *4 Ife mmm «4 tin impah *’lw»r «wl fe to bs 
M^JyiwS md ti<m to |3Nr«i*W! «srth iW 4*t* 

tmm, sjtatat II* «4for dsaMf*** to si# grtNip ft«4w wwr» 
ciaw# «# Ml **sHt mtisl 14* 4uk0»#*r« *w wriji^tsl Tti# 
dkpwM <M41» tn«4» feslisfctlitoli^ «4 4 m&! m «wly 
«#t «C it* four fe»i»«iil «pf*iwfis at, « Urn* Alter 
mmm# or #e#i worts to iSw rtaw, It# 
t#§«fe*r i&wkl «@fart « I'feitl wlm* wri m to fan 
««df *1 dfatto stills km «* tar dWfe m it it little lo I&t? «,«t« 
«f Ifar WpmWv rtta dUntitd iwuls# fe ftiiM fed! m mmh it hmm 
m fmmli#, <mm its# mmm» *f tl m dtpwts m the 
















w@$»t 


iferi 



wpgl 


Sf'«#-4 #%■»*«»& <$!# 

l«*t# ***$$■ ,i w > $% «®#t< 

f *■<& ^AfeSiWig -kA wh&i 


4{Mm4 


fdfj f0*w 


m #» *4 #$> 


'$r#tt *# iiwwl fssftok TV 


* to n%s#ilbw# 


?%swi#«w- - All# fV taWf mA 4V fijf«J *ww mmMI %1 
il# l*Mf «fet*W *«tk t# fw ?*> Ams* f&* $«$« «MI 1* 
fffWldNI wMi • *«rl #wC, IV tojrtwr VvWftg * 
efc*fl t*fo#»» lift TV totals «§*•**» «s i&# tof» v4 <V Awl 
fef III# f»$»T$ IMVD, ##i gw4»* » ®fw*wM V t/i*I « 

pfr«»4lfig srtits H«# 4»ii3ffl«p> TW iwwfewf nkmfaS ttw» 


m U# InttAiMw, mkk&m TV *l>dMI «fe«**i§ V toll 
to «wA tfe» l® iftp ilwtfl V *l«»«f§i> 4*«# to 

to wl« lift# mummwi itt <V mml ttwtMif lit to«M V fmM 
itsst III# fe§it»f is few* fust km I# spt* to* mmm* 
»i! Um% fur ibV MMd V fe i» 4 ® «# wnm£» «f S# wwA *%* 
hi @$$» »k«ti A cwnfal m^mm^mm V life# lewffefiL tops^tof,^ 
«ill« -in BkmimUm fey %m, # &«Nton#f #A#»s «» tatted 
to lit cltifeS MMrtly wVl to «wssi$*f, all$? tV few# 

«* few©, a* ASM umiy pvmhnIii to » mtwsl totto* II « 
pn#« fa &# <AM% wwi W^ttos to V * «* «$#«£isAt 
all of ta# thfaliiii, V dmM fa» atoi wmmdmk&y 
U» iMomi, to tetf ’hm V to«M to mi ' "ft* totM V 
4»t» at IV »wi of well pmm n&m UMmi *1 ifes md 4 IV 
©Msm|?lf, iV AM «ifl pMAf m* vmmbm few 
»«y pfWMim U fc way to «V fewto M 

Wl |wl wte Iti thM i* M V WCfV tltW? IV »| Ateafa 



Mfriti ijs p>*9 Jt*i ft* r If# i 

Wf**#* 1 H«fe iatfS* (/ 4 ifef^jf'Wi t,to 5 f!r$' ff> ««?<«#» | 


m ir* |wwf ^ 


4jto fitoM 4«® $"t* «"■*#% 


Mi f4w| «ri#||ft §S«|faf ift##f$|| 


taf t<«f i3i# litofcf 4PM£ #N» }*W**I Si %vTf 


I# «Mw ■tii |M)vm wt****! #v 4W $*j|'Sl * wllWl® *i miiGjdt, 




li** 


lt»bw *mm <• 




ttw *w» 


4 * to rwm 


nr to* Mtow® tiw i^fewl a4 4«®few* awl tlw *wtl#w 
srtteg stwitsf t» fKiwlrtl «mI All«r » test k fiw*, tiwa 
• «W # ctiiKpsliwi uttori* M»fe» Ifcit gptydfo rf wwfc 
A Hw f»#patl w <Nftt ifniawtffjr, »Wm^m tmtom ®tapiy 
fa» «wiw ( «ti$els fe taml (*» f»if$w»» (4 r!»ii«tei, to 
naUmdl «f xlm0n,wk> iterr m w* ftanl s*wfw Tb* pwwlwris 
**sd w 4 tor Mfiiwt* «4 rk^iifaiw tmt ratter tor pw» 






















f i as fit f jwrMftuTH* 


lit 



‘I # tcri %t 


pm 
>i«rS *i 

##f 


&MI 4 *«*$ W 


H# is®*»*$ fa iwsy^fapwntl 
1 a ■«!##'! I#- $ i fa #/i fa 


f#if IMA w#| ’^wriwwt «1 ft IV 4M*$r» V* #h tmo 
fmp^MF 4 44 * |«§$t t*4 4 $fc S«f far* V*ig *fasw 

(fad M>w *ww»*4 tw *(#£» Iwfcg *# **# in 

Is# 4 |**tiws*t m4 8#*$ 

upp i '*, t * # 4siwfis* I# Mfan. #41 *n» fa fa *»4HM 
If aaf It ftpmH»4 Ml ffa ^f*w# 4 p***W 
i f*f®? fat 4«fi#*^f tfaftliMfa 4 »w% 


Vlll ftamut ow» (Vmiwi 

fWt» ts*wjfa V if«p^r4, ##i IV A«iil V 

jatHadk <w*4 uMpciifaiit, tsigfitf? w»p%^M$ fa> 

«pf Ifaf 1 mak# i&weM *fa> ink^i 4 wflrtlw mmmi0m<- 
tm§4m iwmb IV |»*®i# 4 m%^w<4 mi 
#1 Itw-f i« #»$ «t#f!§#< ifawg* #s if# ft#! tfiWi## r# 

Vy #«? it«i$sei«f|' t*iML fan, tHfati m 

y mlf mmm 4 1414* ifaf Mmi V »f me* 

rfafa 4 tfdtartiy Tbry fwmdb *#* »»l fa**#* wntfewfe 
I pfwto# far «Mwr *rt*fa«4«** wtlfawfa fart itwf 
•whfa iw mifarl mm *** «i#*i «***• 4 Mm mi m 
wrt sipitssf fjfa Mftofillart 4 farwtwl |«w»4^ to tl* 

iltf ifap» »l tin ppfr# wnvfc Win list vmmty ** «§§pi#4, 

te fault m$ fan it t«faM m$ ifa* 

imMdy i« tutor «i ll# fimn 


Wt tasf rtnw m MmImi te» <fct »«fl 4 Ifa 
i»i« ll» iwte ifa Al#s MHk 'll?*' i iwmIi 

wife* "Ri* ffet and iwwftil#' ItA 4 ifci is l® msmi 
to (mite. It# %m mm$ i h* 4i«pi trf ill fc Mvfam 

U» 4 HHMMfafart #«Ai ftivvnm M pte ^ **t rt tfe 

f part a»4 p»«li«l tep^rtt^i fart wmU b m 

■' - 1 f, “ » > n '" f 

1 * > £ • *'.*■'*■ {facfaa^pitifanfart«nnrtrt.facnn 



•»$» pate^r %sft,j t/m mp4 ! |y tiff- 
HwMauft *i ^i.'tit *+» ?«¥!#, xiwS |)$ 

t itV-wlSi&fW r| i#«w4 -) t'lf f <wViJf 


Hjilt» WifUUrl !« mi ftfU^iwltr g#s» wifttfef’ 


II \^f* pn\fi\ iiwA« s9i *wii|if^fli), #i^| $| 4torowjtd 

lltfl IMw irsl*lal« 4%jr 1* «f IftjttlfrtSiiMl* &i 

A*l|%rtl«c^89, itf ftfuHtr** ti|ww» mrlMU fltmMlI 

Afv *i? flUrt Afr f#w*f«| |f if}** jRjpjjj 

tiurlsTt^iiaiwi® #444 wfs ajvf ln^n# sf»i l^r 4 # alwal »tt#fi t« 


|K«I# In 
fnm4% 


rsf-flAIII 


4*4! may I# «fp* 


«4rti«st 


Mil' 1?$*- fif*.fl* v 1 twllrtwl* *4 «4‘4«5if w4 tfl 


« 


Ml 





rrw^ltal k iiptIiiI in# rnkm# 44«vt#, $mi Am m 4 

#1rAr Avp i! Ikw nm» 4 ilw deforfe , #i?4 m \h» imb 
tel ftifsl b m im4 4 mmSiw mwirmikm <4 *Jw 

kiwi (Hal «f&tf It ton *Mt*tongM tM<» il* iwiiiI** 









Mi m i n\u inr rm %mm* ri n 

mmif h<M »j‘0*|*tr-r < \* f fM < ' f i4 v «! f4 V W 

9 > tr-35 $1v%S n4*^< ■* «w rf •» >«-* 

fb* n#>Wtw>rV f* ?.%« l'«r 4* 1 !«rlpbj| 

to ||w |^s|»tl »b** 4® an*t.j! II#' fra) ■%«' $t,n<*Sii )j>. 


fftty h*w |mffi»% UutpW*h 4fW| * valuer, ibc jtN)tf«rtan<tt 
«| rWtitlft flltfwMff H-4 <V »■**?% V t**» h»l h T**Jr» |4 
MM Sl^> ft**-'# 8« ^f**|»s | PiHitly V*'t| > fcri|j|i>sl, $|% 




If#’** r,,r- %#*tn 0 S»‘<n 


ism j/fip w’ 1 

Vi - 3. j! 


# *4* '< »-’ VffiW* **#WS 

«<Mi 5?W3 |aURHd^^H 

|#*‘>s,t^|^ f ir-»# 3 i tf$!W 

It**# «mA ffeNfP l<# i ’ l *g#ilS fesip#* 


Wgsp 


i##sr $y&g| *®»fi $«#¥ %;»##* t%s» H# w# S Wm #Ww- #*N» mn?*> 
ftlsl t» 4 'j «#i m *t 0 A J $ pM*$$ Ae * *Wfpi«P ®# *<#* InM 
flttA $NMI Vi«4tel few#®#* $ mi*k 4hN»# Ifcil 5* #$sA ««*» I# 


nants t$ ptimgf^ t'f"W «# 4w§s4» #% » #@» fft$» 

®g* -4 !l'« j Vtf**i 4* tpw» i#j #$M» ^ It* i^fsflk* f#^wlf#^te i!, 
If te«tgfM Immw* «¥* 1w*> ¥ 


mmn» Iw* #»»?§ TW #««#? I**®#! I mm *& 
wsA % mu#* *4 tommkm* im Dw> l*nm mm* pmmbm lit*!* 

W tw#t |raf#|«» ffsiribp 11 life pm f-4 1 #* %6> fcSSfW^s 
4w* US i^lfff $m f**9# te* 1 ^ ll»#^ ##$ ^ 

#>*# I pmtak # wm, «» #»#, «*£ #w#« «*a «t !»#*%**• 
«w I p»»4, II mmm, Is mm "Hm mm f*m 4tofcl#’ 

% lf#*I #tf$|sA fwv |$w <ftM» f» torp #4** **«* *4 iHMWtflwr* is# 
y* ttwllp* ff&#f tMHffMl4 <W Wp -flli ifa* 4SWP j(l% ftm ISM#& Ii#l 
«fcf i&p*> #m» «4 imm, ## !4wt 


Impi mm- I & !!«#,„ #« W> mom m 
Mmlfamm» i Ik 4w**« 3#«<«#«•• 

I «hM> I# m * m m mmm 

ft# i itif #f Ifes? irt8«|r» #1 4m 

t*m fm tei tt* mmmff Wkft 
$mu It m ptptMm m $&«#£ i I* fww^l# I# is# ,**% few 

fiuuutf s^K»itog* MMM 

4. WfekSi iii tit# «MNt* S iomIMm mm. S »*##«»**«* «mii 

« 2 ltfp« Mgf 


4 j£p®pi m $w mi Mimh? $ 1%## 

WImb * ife»l mi fs»fesi w* of /wiifesi s In «§»& 
tmmmtfty §m hm iM»Im It to* «6» and f te w «f 

Hit li ^dli m tepaltai m ttn «w4v if pifis- Ussaif # 
fiiipl wffl pf rtteifefji to «f wii te mHUrc Im» 










Ifes 1»ilp . |pyi § «#» *$ 


Ti ,<fnm nj-Xvte/KK/vaw-a 


L Ob bm of fwirtff 4®$%m it**# «*» I 

mi«m sad m mmhm Mi il mm m I mm fUw 
vxmat «f| McuMKi UrnmlMm n» m fa&k «§Mhmff 
T«* fi» ui b»rf» P&M’ 







\ w mm 


*vt* m |3}4HM>' #»nwlr* jm*» lr>M*)(Mt| taldblMRi 
Ml) Wrt4lfj4wito^» WWM?<» ’WWVSit **&#* If WyE? to b4 <*4 ‘ton* 
iTjMip f/«r fut #tWI*’)|A<'. W. 4*fsr|ff to fjtol S4* JPJfi? -m| f» t#4 Be 
p»t kmsrm} to 5 ia&» *« *1 ,w?i mm$ B > 4 pwto. *wl to ewrws# Ik® 
tfuto % $$%mf *4 tour iMwl UtfM 

# $ * |j\* 

• * j# 

* * * If 

s« 

WHwn ffm y *» «mutpNf il* 4»j*wis» iod aamd ilal I imd I »ft 
II® «#w »fm» *ml thmpM fm *f»t# Ik# mmm at t <*« *mJ 3, «r 
13 11* 3 m 13 #fewt» m& it* pi#« «trtf» 3 i» written 
jrfv/rtui its#* ih® »m d mth w i «*&» «r mw* Tht 1 is S3 tf®« 
avm£W? 4 «wl ||® jaW »)#*» 1 h willw 4w«r# flat Itw «u* «f t)» 
I# Ms 

in rtute l« find It# pswjffirt ©f 4 twl 9, «r C»f 
■ Smuuvl to bd» four ftotifM ot Ufa* *4bjwl# wl, m 4 to if* 
'• »< ikmi into jpMifit of ftiu 



4 M IfW li# fkm * to «wtft» 

1*5 ifaw Vhti fa* *%m 4 mak * * «ml m m» ft* $ m JW dwvt 
Mwfc4 **4 ft# ffesw m%nm t to mih$m s#»to% tte ** «# 
is#,! «$ Sfe I pfn m to* 

lAfWf*, *|m nfe$r j fs**#f»tff ■» mwm^ A* # 4 * 1 ## m *mfa flw# 
ifcf» ®«A», »4 fa* $*!» 11 » nftototo tftnm m» 1* tint 

$##, WPj|, WW, if* ft •frf'* «$ «A» 

tt«*f Hal l|* mm il if# 0%wp to * Ife» l« jlfew* 

ssimI ite |w«to» stow, ftwl |fa «*# *$? ||f# to $ Im**#®#,, mm£ 

II# %*&ff #,«$*» •wasfer., it* A^*s«* «#f 



to.f»rtairf it to to writ* iw»l«w< « titan fm^krn?, lV«t 
few lasfwftl il»i, # § imumm to «t«fe§ in *n*t* mmbm «*» ## 
F»|w |4mt« iwiifc* wit life* mm rf ***#?$,&§ *b* far %tet 
f%fk«l« yw vMMmittr flat friswawtof |*w» M w» ^ 

fc»ra, life ««!il|i|^*| ij«l dMritot fcr fa* arifas* md wtomm* 
fait divtoiK «fs4 « ««, $»« wm tdki I® rntlii mA mmkm m fa* 
!»#» #fa» mH tmnk pit df fa m»»w m 4$ it**#** 

*§* st«» *0 «i«l mid $lml (MfafeiM, «t ffafaf Ommim fttNfifoM 
tow,*#4 II It w»w^ to- mm*» «**fc fa mi to 

mil ifei, tat to tef Um mm mm Ig^rifar, 

Haw $wi wm ofaM bttr U* pw fawps If# f»#faw *fa* 
«f W» ami itpwfa ■# «nmi <wt hm! ti.f«p!«i «■* Ifa ifaifaaif 
Fw iwiMm It In* til of fell Rulfa mm d immtern 

til erf Hi §$m erf tom aS*w tr^ititi',, afat rff ,sl |fa 

fettlfadit «ft*» feoprtliM, Why fa jm mppmm, it n «ri> 

tar ill® ff mm to kitp H» virion* tfat* of mri k«ai« §«t§ft 


*«’ 04 t*# *$#»■«£*# 

» mhUvi SI ff*3Sti m 

IN 

Ifil 
3S 
44? 



J |«*« »w Aj* aW i.V«aaA»f pf fhgWMii iPWfa 


f» 4 w4»i»*iis frsc%«$? *i m w»$- i® tell the fiittfflto 

»4 ja»«#' ate! l)» 4#»<4»tfc*l*4 i*#** «l lt» « fw> 

1*41 *1 «• j«d %* -eawjr 1« telJ II* m4 fammtomte* In M 

n* «nte I* 41* $w uyttHKofo# a«l ft*# ifawwrw- 
hibvr |» t v |mund Jr*riM» «f *«!<» sfe# msmmim, md m 

thiM llw akwittWhaVif % |sw®#w»s» 







1 mm! I JMMNslib «w 31 InMriNM* #» «p 
MawS 2& *» 3fc IMN#$* 4$ |» Vt» *4 f#rf§s% ,^f#| ffe# 

f?@ aArm *4 Ite 4 tell* st* 4» Mpr 

3# #p* I to fp«A“# $Imp it# md M •»* 3W 


^' ■^1 ^ ^^1'' I''"' ^*1 *^r' ti'i^ \ t i f$ -'1^ '’1'^ @@ 

Hf MM 


flfi® A %*Hrf„ t bm^m0m>, m$4 A ykmmmM# Hurt «!w» 
€ tft&U v lit* w&» m <R*I AmhwMMi*, #«®f $ Im mI N I Mm M tfcf 
t»w » JN &m»mMkik, nH »tt#4 $$ #31 331 A«w 

l|» »«*&# <4 fWTllK. «*$ tl# ^MWhPtt #1 it# 14*w# il» »# 

<80 * Mm 4 fllfl Ih t twMMWh i ®H$ «fcw*w It* anwalwr d j*M% 
fclwf it# fWM^tM «4 tt># M*sp ■stwHtf! S# 

JwS m m Up mUlm& md mMmAfam «f «Mh» ®# 

(MaM lw|» wmmAp# tft* *9 mp «#m toptSktP, m la A# «Mif«i wnl 
wl4ml«i 4 4f#tesaJK «t mm* fewp |W#f# nqf ffe 1 «pp «* it* 
ptfaf 

ImI im iA$ % ii *»$ ,ii§ 









#ift%ir Iht & f# fj?# $ 

if |l># «%ftr fit | ||# 

^ a 4c^<c fc* 






f»mm fin 


mum m rm atrum m 


IMPS# # mm 



I Tt» md *i ft#* tap* in 

I&lsi pSSS'rlSSS ;C $0'tfr SSIIlSSlIS 1 ! Is 



l A fmf«J f $m 0 m ms I# to mm *0 
tobiM fe# 1»a» *^f#4 AMMgr to i^pp to to 

P»«w Wl wiPfiiEw PWWft m fPPfiWPW 

® ,3ft «fe,,uf,*i fti ijjJa '*i JLiOk jitS * $'«&*■?>! £&$», &caa aijPB «taii». Wjigf X •> s- «*, %’AsijCi. 

f # pmfm w pr^Fw •$$> I# mmrnl m Wmm m mm WmmF 1 

A«tete| <4 tin* iMnl«r t f^m 

& ■' , ^ . .j. ,. i, »- | ’ i .« ,*v ' . .-■ ; jv 

tj» fajr <w* *>« H< 

s TW utiteMU* 4 #» «&m 4 few ®st «§ifS# Immtkm of 

i#l#wl# ( »| 41# $»#$«I i» lit 3M$tag Mil tKM -if Hit Witlfi 

Wtnm. 


mitifo* of !$n» mite loftei te tim «wmw? in irtilw^fc* i»l* 
Mittal tip |p»te Si «lidi mtab pwW# fefesp, susl (?) in 
fof»i t^ter fete i mmmmf alts Dumm, pw* 

^S' ’''l' S-fl S''l ^ : ^ - ; |/S Vl:-!it<l>i' : ^T-■ 


t 


Com* 





*’ m 


\)« fsw? tcASi I m irlrawn wrHH«fsg Os** atfei'l, nf Ora*!* 4 ' I 
0**» n*u<Ofc i4 ^UlsAf II \\ |» y’lSfU'rai’tel Itrtl T**|*ro 
| f*» 3 m U&?f MM** P> |JM* l(f* Siro„ W 






iton «*g ffmiMjm m rnm^mm «s®| 

ClfiMb' V 

! Hp*4w im t«S*if*4 «i**r <4 #ff«4f Imaintwl, to 
tactodk twi# ® i«pf# far m»i If flw 

vtitoni si*#** *4 ton **4 fHwrtKao *ti**4y feafw4| 
f, fWDwMiff fSwf^ing (1* ’IW I,tel® «rf fMml4niM 4 | 

3 . fl*»r|$iato CwrWIwi ffap ‘'Itww M «4 tMUm') 

4 I%ff#fiin^ (Muritaf |fcr *ffatw tetdb 4 
& Th» IWtlJfiii* Iwmr«#f» NwatMiv 
i, Miitiiifiiif §tiffi«» Ilf* mlt «t Um» fwlasfltl 

Clnif VI 

L (m «nfai|pd ttow of ifeiup atomfy 

ilw imkdm s W»#iti loiter <4 flu* ktoat m4 mm 
til 5 leo 4 psiiitefi, mm t vn4 twtfttter tndir t$» gpoevat 
iopioa of ill® nail tnwmhm of group «nd rf ptft# 




itrtail , ivsnulk , mvl lit* tbu» dwfoj* rkur #»4 

ftiWblr klraa *4 «rti gfmsjwi,, m4 \w (hw Imfis# la sdW wills 
llwt»»» a *ytf«rm*i*r m*y, m4 in iM&k w(«cfc Mad ta r>xjJiw*i 
« ssrh in tu nh\km la ilr wMwi*. And for figyrts# Mmelhing 
**$« Ik* feafipty lu ihi» timling wilt? lJ» f«mp ifiat nr 
m#y l« tuuKik*, m>«W» of «le#lia$ wills group# llsil Mr iwt 
«wjr!« ktrwllr ll«* $m Iktp pmr«l in ikw liter ntnp# of lik 




tf» ^4 Mfcwi*., ifc*f «*» da# jfetna* 4 $m> 

f##li#r fe «N|i»t SWf$fc, (fc» ^w4’r «4 £N*fp» 4#sf of Itwi# 
IWtfwl* n< Hfft ^fw|f £«pw* .^fcs4* 

ffan# f¥f#tti«^ n *|» «Mfcr* ti® wdb^ 

■M* Tl# $«$$ tel Mutf fan* i« wImI hm h lAI, tint 
gt*s, imw I# ii%i «fal» mih put»p* rtaH *» MMtfy mm* 
»«ral *“ 9 «M| «#* ilw' npilii# %i *ftit ft* 

4m# 


IV Tftw ftwtmii m 'Ptemmm* 

%wnf «MHlw4 m *w*l In tl* MlMvfe md dAmm 

d jmwmhm, in Artff md mMm ikm, wA 1*» mdm tftHw 
immi'km WMJvf lli *!*» if# <kmm d mMitkm* ifthtomt* 
Um, mdtopfomMm, mA «r I fasm e# if# iimiMii* 

fwfswstap. If# iwft§^ #4e f lip tHfWbol fe* WMfi tip mm* 
It m it* mMlmd tm 4 *sf pwwtisg ft# ld«, vbfcfe itmMy 
bw bN« wliwltifwl, ia a wtot? trf toitsif mtk 

4 «fii4i mm to mdm ih» Um MmA m% % mi mm. I, t.4 
fflvnut Un» |«|il pMft» to lit® IdMu $*§f$t «i#® 













m «#'$¥ s& my4 mi ninnt* im w4 

mk& Wlrtfe* m fcfri %b$ i%m^Amkwm fl#*i m mmmi,, 
Wb ll# nm$ if ®MI ft#* %Vdb %# a f l« m i!k» 

4 ik Vw * ^ i*t iIp pm$M I# ifcp mM 
• «M> iVy m himl II fonm*! to ti*m f 
l» tV MMtltff aprtiHfc, Mb lu*4* df «RMt|i#* ! 4 
ft §*$f$J*i*lw 4 ymtMfffe top’ urf 

**A 4 Itftvnm iftwM 

tV ^W|swi^4 ( mfe« k *4 4w«4V$ % )»iib?4w 4» $#4 
Iw «*|Jr fwsjr iwn V w*fa? f*» pgpi* n» ifam 

ki#f w^mw*, Vi! Vwmws^i ut 4rrfelr liy teNN4» hm4 
may *rr** na it m mi»£ it# HMVim V***wt» 
*V totolM m mnm4 M<d It# IwnnH* #wij %%1 flrtMrd 4 f* 
tt4^ Kjr <*** mi nmu ¥m£ luff, fW to iV 

««wtJ m»4 ihml mm 4 fr***^*#* t»f m\m V lnrwi|;lii 
$siw <pf % return frnptt* m 4wtfi 04 mnh iV di*pi4ifw <hry 
*il »»i w $#t*# ftfe, fat if# tlMimi (Vn m*? V mvoVnl 
to *if|i ||# raM«pifti(4ofHk mmy Wf? 

lo mtaMMb *3*$ to ps4wi II# Mm 4 pmwt* m @ «*»wi« 
*®lM «wl mmtm$ 4 iMtiVnii Vi«tw« tuttm* 

twi tn4 may, la §*dl to • triter Into tf# 

ttwtiilf^s 4 IV mm$0m ilmmm4x'm„ TV «s»|artatto» 
&vmiimw4 st m$ pwm to V wry ttmto, foil f!t» wninl^i 
*Vy ®»j? mny V my wmlui i^mpAittikm my tm 
le«ti«| & fsjuift to tlmm^fam* m iVy way V kwM m 
nmm to mm mpmiml muk Wtm $mm4 m nwU, mu I 
wiilwwl rriaili* to It# suimUrr % way #m«y to 
iliwi«to # twss lb# tuspCui mmMmimtM may ftr»v«* to V 
twrtws to Hi* pj|»I* for V ttmy otA into lisp ififiglil tail* 
Hwt to tnak* Umn mM u him, 

m tom to IV phymml unkumUm of rhiMitti tm m 
ilirtJWil«i 4 tbi rtlillw® imp®timm iif tmmm m«f @«k, 



!f* llftl*#* j?, T*h i«k< t) 

%K 

< y i\m ** 


4rt $>] 

1 

1 *4* s ^4' $■ 

r * it* M r 

i 

i | |t4jf 

fjs*y* 1? 

r H4u*« 

*i §«tp, 

mi it* 

IWtfSV'M 


tu^v 1, r 1J' 

S SfT* fill 

: ?H* ’ 

iillif * 

wr w ,f I 



44 k 9 ‘ lljr, 

but it 

Will 1 

c w%H 

14 I l«» bitti #ft 4i«p 

i \&i*t w*r» 

%tny t% 

It? thf 

h$tw 


twm\p ifcmugf* i!* mm** tfiuntnf 

taspniilw r-vjftiiaa?ir«, *s» m \mv®wtmk. 4 f$ : 

•fs^ict U$ niln* mk! *** ih-%% tw» ran *ntty into tb? S 

«f lii® btef jware iSjr mmm *4 uvlbjilWflL wlstri 1 # *n&v 


VI! Tit® !•'» ?i4iT»wit* *w Amnmmtr 
Itnwlmrr * !«# nlfwrnt««! J«\ir M #nfh(w*tt*‘ 


Sis Mimrt tftf mrctuud, « 4 <€Tt»! 4 «fe IWji* msiftry,, 

Ifiwln*, <nUwk», wwnl< stir?}!, W-s t «?»<**!» tw«mmw*is iw*p ih}!i» 
f&wiie,, *\e % utubt tlr fMi«t a|#j»'!v'»<s<«wi t« “ Vifw»s$ sftfjrrtM 
»4 iifttWMtf*,, r»afwif*sj*tl< 4 l, til* 41 , fMM'rMttP’tlt* &n<J Mh» 

ri®f rrk!$«rrtfof« #bs<h Ut *|oth 1?lulivp 

»!«*h ntvtl i9i*4 tf«* ii*4 


{nw ki>fr'* mmh'nn %4 itiffl il^ l<«iir liintikmi 



1 I I Bfymktm ’ A **#*&&*$ tf* YnwfacwA.*' fefw’f Ax «%■ 
rw %»t m AnikmtMr ^Tfc*»T , *r*«Ijr*Ji<ftlb Yrelribotiit k4 Tlw 

$*<****#1 fWs»iy |jm# (Jw m«*ty *4 JarfumlW* IPHitilli? %iim& ¥uhU»Mt^ 
Cju#»|«m»?> Ul * l«Srt s jf <UMM*P8. 









Tit *wn iA» 

to tint a tofc#t s?« to ito j«wM • 

l»$tw% *«M »|to 1*» ton*$ «#*•»* tom to to* 94*1 
'toitoi* p Nto to* 

mi to* Mm* m «MwtoMK «*w *4 «Mta«*x, m»t (Ini to 
««tor $fm«m m **4 b kit k> It m mhm a *m 

TW torfcrf gw§#i, «f awwiw, gato i».ilf*% ton* to 
pip! Canute tom **vytjto4 •* . tart Up- toM itsw* 

l» ^»ifff?a«| iMtl a©4 frUtt to* p$8pH to 

|» » A* to f»$$#f k«#f3» «to to#&& llto is*-* 

rtfeff* I* mmi W »;*ie|#4 fwtfeito to l!» p«fpf 
jitoe in to mmiwt #p&*m it n to twilw *f^ffs* to* 
it to «y toto* *w«| 

4 tot** fmpg, toff §m%t 4 wtto&rto itow* 
» wlf <**r, wtoto, fiwwlwt # i#f», #♦ fwf full 

to ^|#yrlf f i4f«pr*| ** “ft a# fa to tot bo# !« 4* 

«lUl airily i»rttoif ttf ftifftf# m fff wrnmnm tito 

i tvmwmn tot Isa# f«ir ?« t» In 

tifav mmh pwff&mi to $mpl k lo tom in 

arilbinrtiF may to tfomgta «f e» Irttn* «f to Milan to to 
nuintor VampmiMkmm mml to kmmh Itof tm% 
oonlitiMito to to 4**w)k)fMttntt of to mndtm to to 

totwl of to pupil* a*sd *fs*c fct tin* atoady k&nu-d of to 
*y*t«n ((ii| «nto to «*ipii«tl«iis r4nir> intomxtoi 
mini hr Required, Midi W«n#miwi steal *nJ 

number m mqmml \hnm$k triof** 

sw, m of number relation* *» very um4nl tm 

{pining Isfoniiiilfiti torn aueiety awl aodal dimikm The 
tt%naaetona of boto» must I* stirflrf; i variety uf buafa 
mm ilittiltosw, mi olJierwto lelstfd, may bo teio 


prolong to rektow hplwmt munheni. It fa to iiumbar 
#piws toi mmi develop in to mind uf to pufdt m a 
Mtilt of varlmn ta^kmk uf iUuatrsikm, and it fa to nuni- 





*a»#wl tw* fofm vnt&U-lml fh&km» is w's iteltte, 

ii mmU he iafM«v*s*g S® fc*»w »l»l it » Tramim «$' Ifef 
sw*t*rr Utm®* vm in wf^fs 11 wim 1 Ifsmwd to 

(4m mlttttlMA# *ih»rihi few®! to I# $«t m *#rd«r 4 no 

ifs*4 sfop |»ff «K« «tay imttrf*# hkW owcilriultid it* 

|Ha4 *# nw«*t psw§4« «*wfr#ds lit* «4®les#i tow* «l «nto» in 
He# ttiMi Imtuim m^rnttm 

%m <am Ib» wfea tell m that imstftf of fetei». 

» (awsifw !**#» Stef wpiarfy® prtoiUmi by 

Ital tmstdn uhm |4a m mif *W» t hm m pmml MtoUmI 
i tf tmttrn ilrnm an* lAmUml dmmto ptmma liter 
?|w* into lalmt ptew Nw*i»bff to pnwnil wH«w? num* 









» upon list htdivfetoal T1n» tt&Mttfiwii fefiftg;® ft# 1 »f*> 
tout if and when faf# h$af» inuml i(, in tW <v«*wf4*% «wf4 
and mm ii an a mm&m «f tnrtaatoa ordft wi *4 
Whan the in fatnafd^ it attarW to and 

pwithltm 4MI«sllf I# mpmmmd, V§w appUr*ium> 
of It* moribar «w Ii in S*wr«w4, mm m m?f «4 
» natural that on* k tacta*d to mmmw tip i« tor « 
part <rf on*** natural ik tip mmtm %fAmn 

appear* to tee m wndi a matt*? «f 4 jm«! mUm* tlial An 
faiMiliff la iudfend, whm. I m civm my (famuM to it, to m 
#um* that iMMfw will naturally g tm Into it Mm|m ttaia 
« the ranaon why mhmm to «tar tiwilwr *>»u>w k m 
o»apltita«#ly dmmi fam tilt milhmlk <4 ih* tM, 
Cotutlit^ fe imp, ml It# anrffotUon k mm$,, m%» It In 

® p> 8* 4wM, mkhrnmMm mmm ««i8|i8tetiwl 

i», lit, fk» Mmkmiam Tmtkm* ft" JtartL mail 

isr-im * 





filial »* sm 1 a ■«j 4* wSVftS, 

ri Vw w Isr IV ^ *vV$ vs^p^rm mnp ir tt^f iU 

imv j-» s*$ f^ii < ^ t? %*. » k^3?w. i TV> nutn< 

!«f iSjj&rVff* » *m 4 * i;4? "4 &«**»**?. Iffvr fi^a|%lwt w ? 

wfvi<s-m »stp-| br* S&isg’M fWli< r**(jM4n$ wpf tlw miftiJw? 
stip ^ ph liW fluvial wurid, Ni^li ar 

$&»* *(V »«j14 Wl« *4 w'1bf f $| il in nfvlrf \%j 

ll# twiyf l«* V*r> l7a»*m| IV <U*rw»»«lirt» *4 llw 



la t Hr 4 » hMk^tnpkf Im» «wiw im tipm 

to iht unifoi# I!? m»y fhmm> # liM *4 'idhrtiwl ivl^wfirt#’ 
Im m’ttmpmy mdt rfctfirt, «r fee tastf gw*if» aSS ku trttt* 
nw si ib* i4 hi* %,r4si»» TV tmmrt wmiw vt w|w*. 
miff «M» <"wH ffeipitff aland* fey H«Hf «iwf 







VF « stfcii v>i t }, m nUvr**'* o ml <<m s aylp-m* ijair f^rt} 
J*TVMTS|)' l*i 4 -4,f fl^fi 

mfa 



Ttw* iHi’f'fUrt 1 * ?Jbs5 U !$**** ns* 4 nf<iHf}«'-4 *itft]4y ip lltfsjn* 

ftwMm I |W4»„ II Mm***s»»§*!*»,. «mI III IVn* 

tinltyrAl Ijlrwiluf*' I hw-%%m *4 rl*aivf^f ttf it# 

ulm <4 , m a^smjsilr |\ Mnwtunn 

@iswl %fight* *» *t|r«l Ih? iltr rp|*friw«n»» wlbvh fall 
llai l^**!*!*# 

| IKUlKfi 



IUU V* % IS A M/tff i4 ike lls ,t4t/$y Mtfkrmdkf* 

/H*# M&ftwll&jr* tV^fwM \f>® %</$$( JDMK; 


sJb* Jhf*r fiwehU^tisw^Al fount km<* »f Syeafih f»w, Aend 
t'MbpWM&st (jit^M*#* jVdt* «j-il * '«rti#g*m* }fi"ft|( 

lifts **'%, J <’ I'nfWitit I, !l ?4f f^4rfe»| &£ Anijkmwi^ 


muhtf ?, jMvn i l*l4l«W|Ali„ tWl 

C4*M Ymhmuk 4 ftufoey *# Mlt’w&tvtkmji M’otiemttor*. (Th& 
CWspRay Sn Y«*»%;» 1917,4 
L t The XmSscf Cmwpt CTtw Mfflrwttlk** (*0npmf^ 
}im York* I-M*^ 



Uwuw*m Ummrnt Th 
4rf Wmh t V«^*fiMNt* ti mkmu A I9SSI 


f.mm mt 

finw ** P X Tht if «*f ft* *‘mmm fhmrtm Cl**. 

J\ 'll Mgflfcfft XfilftiiO tts’# 4 «S, |!$ 1 $> 

f* I &«l *>*»*»*«*, % ! fbt pvffk4 Kl*» 
&fiW ,*Mpnfe Om§» XIX XXI ?J<4utitati IXeb* 
!#!»«# t vMipmif livhm'wi Ittj 

hwm ,4 M*f IIuit #f *f fVatiiM^ 

I «wt*rtjr l%«» i, ''m^mkgp, t$H4f 

fJt'iWfc, W $ tlfytttm# -mi A&mhe* m fl*wi 

Mt%«Ilf mA f«mpmf £!*#», IW®) 

HornM 14 f| l! J f mmhSmmiii M w% w Ik* Mtapf$r «# 4 «A* 
wi« fTI» MsrwAa C , XV* Yarik* I til | 

Jhww r, ft’ h *twf I Vifiwsi, L II ITbr^wwiw* **f Jnldwtl* 



IV» IM«f4 Rpifeiwi, I WO) 
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F®rtV% Jwtrtuti 4 K4*cohto*, 7i March, 1W3* 2®G"2tWi« 
fw^ W I, "TV wc df fteifefdiwl imitarafc to «rithiMtfe for 
ps^lX twltelt of »»l .** Mmmtesty School /<nnim2 


K A? It 


At ., 


'4 



Wmiwmmi C W <4 %m ma&M* «f 

l«p!fc to *pi% Uw mmhmm «rf /urthmettte lo iKt mMImi nf 
tirnMMM ,iS Mmt imnd* 7! * Jaw, If®, 

r, V. **«$$# inmc* «IAlfw fii fe ariltealk 1 * 

Pwfrvmm Mmfim,, #♦ Ifiwti, !#$$, III 2$g 

WAam«nt, t* W.. «wf Moanwrr, H V, ^t^findfar 
m » 4®Wif to isottfe® mfMsMk pmMtmC* J^mwd 4 
rnmdmmiStmm^ !«< Citrtotwr,§«,»», 

Wa«wiw«, C W sn4 timms, RiTiam. 
pfofcNw*’ tikmiihmg JMwrf Jm&mk th &»$ 

Ilmimhnr. MM, W», mm. 

WAwiiiirwt. r, W, atal V<wm» Maws* w Ai* any namtar twn* 



r»Mi, M J "'ifewrW mihtmim is iim mty gradi*. 
!1 May. 1«, 987*370. 

II Cl "Mart a4» ilwfi mm** Blm* 



w-w J-ifU 


W mm f, fiiffi!®! r ' #4 448k«lUw fa ite wfotfeM df 

wM fadhSaaw fa ** IMw&m. M hpsri, iftli 

m 4tt 

Wtmti €u#mm *T >*m d emM m m%m ihm* 

4 4m ’ timmtvv kkm$ Jmmd, 73 Umtk, 19&, 

mm 


n n%m%m x$t> wiaairrs 

Admwtmte r§ f h mht^>*m HwstSm X f, Tt» ftmy df Widghte 
md M^rntw”*, 4, ^Tl#ffeffp 4fteCaJteadii ,, \ Jinan- 

twr I,, " Tultitet Tto* l%mM0m» i its* CVsstef'lm w (hmmnm 
CVew^l oaii* 1<WQL ISIif 

Amm, i If Hrfjwrf **» «f Sfc* t|«» Ifefte .?»# 

IMmmtm W$*m, ftwfwotfi (tagm* d £t» l°oilftl 

HmmM ftowwwft. VIII, 1 14ft fC&fUNm t«i ftafslatr, Wnfc. 
tagfe*!, mils 

H#S4*Wf, II V Tim T*$im@ Thrnmgk II# 4p*, (I^KiblWfey, 
I**#? md CWsfwaf 1 $*# Ymk» tSlff 
I^vkmm, t A 4 mdmi fIVifte md Mmm#m 4 

fJW ttatef MAm {UrnfaMram I%il4wibw*v Roma* af 
'Hr> Ha, M> CWwni^wi frtaU*|{ttiiw. W«slils#«i» 

mm 

thmmm Wiuum *’H» Jt«f« 4 ppfcww m awoifiUM fa 

lit art 4 «»l HHHWtaf." Amd %wf ■#/ Mv 

Ifewd #)f *4 lA* iartUnhiii, 90?~033. (Ckttf* 

artMMiri tVmua|4Mh»i WarfriafiMt IMS) 
fftmirn II P **Tt# rmmm rf rnmniWMBt-** Bmtifa 
Mm J%9T <MWte, IWL»M» 

HtVMtt. If P *i>MMMifa4 fask*° iMAmmt BMin 4 
MwMm. 10? Man* April, im 181 "W. 

Irm V Mr fAr P<spkdm 4 ^wkl (mMkm, Chapa. VI and 
VII fFfat M«s®t« Ofl®pa®y; H« tarts, 1998) 
Mmmmmto fm rta HmMd, ICtakr 4 tiw Bunaw of 
anK Ma SS, Pamtnartii. 1911) 

SfaMaaal l« ¥ MA* /to FmMkm and ArtWfefet. CCir- 
«4br 4 Um Ifafwi 4 »toi*!s«fe, Mo. 1, ckiwra»«l »tfaf 
Pib» Wartiiagloa. 1938) 

XimotjM*, Ew>*w* Jtfi* md Mmmrm, Bite}* and 

- Ijwdfaa. Kaijbad, If If) 



niAsrtM mmmm 


Htwtm, M I® f $(hdm$ &Jwfsfff 

1’IWMI Od<*4, l®5 

Pm#* W A "H* 4 ibifrlMfptai Ita Cbm ««( 

Kbmw'* ! Wft,9$HtO. 

Wfwww, II M "®V mmmm mrnmm m SaN^r** 
ftM**, S3 fWtfauy, lift SiS-m 




litwr iw*i *$» 4®ff; 
&mm* 44; «*» Hi 

#4| ttftfcml, 41 4 | 
tgmiitom m* If f; IImm** 
41; 41; tp# *f «$• 

ispitl? tm* TSH; 4, 

441 


$ « ^ * * 4 


SI I»1AM j mmI MlrtiMilAfk, 
IWII i ** &&M, 14H, 

IP, SIf11ISI; sdbw&ft, 

m i, aw f; wtteiitm 

*4, Hi; «f 


tf„ Wl<f 4 
llflf,; mra» <rf $4«% ftt, 
Ml §4 at, IS S', 

SKI; fwtte» df, MOff; 
parnm 4 teiMKts in, l tiff; 


M,Cl T.IS 

0, T, «®4 jWsfs* 
m ASBP, MR, SII 
Hip**!!* 0 T, surf JsAi C It* 

tut, i ii, m 



K Miff. »iff; ti# *4411! 

II?, SI#! i to 4itirtw., XK 
in m&ttpkmiimf 81? ff; 
mb&mum, Hi If 


f I*# 

w* 


Cbffnma, t* D, mi !!»»$, 4. ( 

m. m, 

Odbwra, Vfanvm lift, Hi, II?. 
(Mttef, HyrUM, 89ft. 







CVtlpWWH '4 ***»*$*» <&tM'WMrn« 

< ITS € , 4Mrt*|nf*r*(g fy, 
1%, mAikuth *&„ 

m f, m* i 



4lWMWWm *4« 
UM If« Mp I, ##4 pft44^w» 
wtIl3f 6 IHM ♦ mflji 
s?w#ir*l» an, W» $ „ m„ 

t$S4, MPRWMl fW'WWWB* *!», 
§ „ sp# <-4 «m fth, f% ft 

fkmmmt t t.. 1\ H. K VBL M 
IWaiW vm*3*1 *fc ®l I „ 
dbjprt* ^ 14 € , -?4 
M # , ftfNwtm, M 0, w**4, 
M t 

## Wt«Hli<wi4 *4 nHi&lfvMQi 
fflfviVinK 14* it %n^i»%0s$ «4» 
|4I , ffl !#<-■»*, JW 1 ! , »><iwh 
4*4#if4tf9tw *4 , MS* 4k* in**, 
iR# „ d j#r»Kwrti»*T jhw<4p. ?»*)» 
#4 i» #15 , %4 fssfej f«4'n»4#. 
SS 4 * |efw«,«# *4, Iff i , f ! 
#w$ifs *4, Itll, Mi, wjKfwmi, 
51 5 , taAntm «wl, Si* , 
)«9I , ww&n* 1$, 

1*1, If I 



lh*mmk 4-I***® *4. ® 0 , 
$0 § , -‘4* I®? @ i 

4bvf«Mi «4L 4138; &<l« «4* 
#S§f « tespa^ ® 4 

was, «i. m$. itii* 

4ft®d «l„ $UI 0 * #w»!»^ m4 
wMtt* 4WI * »« 4t. 

Wf ft 


ll* i S|«€llift, II? 

*i#, ftMft 

I%rj@tesg fe| 4#^4 w«I® b , 1 ; fegr 

4**4 XWt, tafrfewfe, m i, 
famm» itj, Bit, 
JMf; tofWiSHft 
fUrtaswfe #4 &mmi feta, III; 
•w^li^siwfe^ Ml, HI?, IIS; 
l«ra* d, IP I, Imuftgg *4, 
'»I, MS I, HHI, ©»»isi^ 
*4, l,tl 9 md, 

m f. *m #, m 0, w s j 

«4 IISS , df IwlieM; 

<W*8 f , »1, III; »" 

mmsmUiFf*®,Mil, ®%I^Sf*r4^ 
s»4, «$ I * tl» m$ H^IIMI; 
sl* r»»», XHI j irul, JOS!, 
»t» in, 33? I, 

JWr I , 114 I 

I Ini ■dmwmM d, IM f, 283 f * 

»Af, 4, MO I; ^ 

««r«, 3SM> • * ttswall* «4, IM* 
», ndw l«f. »S S 

«4 IlSf 



mn 

mUm**, 4ws«|^lWfs 

Efw«fe*i4 tmttmmll, 4WI, 

ttl $ 

kmiU&km «f, II ff 
ite |»«»», cMMim 

rf* !4§f 

I*!«»iisi ii«t»r M»* W If, 
Wl 

fifH Mtei lit ft# **» 

IS I, 

Mm Sm IsturM pp& 


|l»«tf^j»4*li.4S!» #fWil 



FJswifesft*! #^**J*»4*. fill* 

m i 

4m®mm cl* S|f; 
«ff 38®11 UN; 4# 
feie#» 4 fifeskrtfe 39ft S * fww» 
IMm» a#* Ml| mmmm, 
iff f | mm&Mtm 4, IS®, 
WSf, &•} «tan»l, Slf, 
fffl # i ##»»*« «C H4. -Hi 
ITT} ifttofcM 4, M *», 486 ft.; 

InawMM In, 3*1 ff, 

aMf» »is, mn, m§, 

tal#s^»fl« H 874ff; rnAhd 

4 873 iff; twfssfjfca* 

f*» 4* i®&I * fas, 

m« »iflf; ; 

iali#a.rttesi off 861 863 ff, 898# 
«#d*i 01 ff i asst!, §4 f , 
fw^w«toS ispsWlim, illft.} 
ffmpwwi mi wHMAit 4, 
8488, 

Ow»tmi ktew «* imm 111 j«* llwX 
1488; 8898-1 

gwail «ff 147 ff.. 3180 » If®* 
f&mm «ff I ii I „ SM ff - i m* 
«#ti§« off III f„ til ft* 

m 

Cfewf, -l«m« 3, S3, 

Offals bwwmmK 41 
Clf#i«|flsi tefei tem WB. ff.. * m n 
ww vmUwI 4 -«&»% 9608., 
806 ft, 

Croup*, *1 ipOtasis off 

Stiff.; iiiMrtfon t®, hr mfif 

pmph, Iff 4 w»|»rt«»i3 4, 

iMi «wsli.!si 4, 148ff.; 
rnumm off §§ ff.; oquaff 300 ff.; 
M«s§ off till,; Itatta! «»- 
MftttMi off 8ffj tMftbwfe «€ 

mad®!, 7 ff; of feft, 948 0. 


4* 3448; @«*ai <«ff 
ami; 8Ml«0*I»«; atoto 
Mw few?** m, fH S ; pggpm 

illfljf? Jwi&s mMmUm’ 4k&» 
«ff *§#, 390 i-i 4hMb»> 
Ww tom** *«, W§ f j pwpwt 
offftM 

ISl«l%Amte utMMtMli: <fgaw> 
#fa«» off Hit.; diamdijr^ 
fc»UBi il* 3% off 

84f.j awriii off it; fwltfaa 
Ik* 06 ®4 »f#tet 4* I® 
Eam*p®t ft f; «# 4* to iryitlfsg 
ffswtow, ti ff; «» off an 
®hmm, 76 l 

isw*«»i pm, 4W8. 

®*rf slfili 31184 nM 
msftfc, 34 8,, I»f4 
mmi or, 88 f., H7ff„ SIS Iff* 
tM ff.; pwml* 1 47 ff., 318 ff,* 
3818.; AtttnbMr, ttitiidlssfii (£#, 
mi ff.. 3«7 ff,; tiunfa«r m, 

188 ff; of pwp and of imrl% 
«t; mi pwte, 874; of ps§» 
Uoo, S47ff; of um 147 ff, Hi, 
9308, 8188,; of ll» pwp, 
181 f 

)mmm» Stiff, 131, 
m ff, 300 ff, 348 ff, 24! ff., 
atm, m@-, »(, mf 4 
m P4ff„, 8i7ff.. aaoir., 
834 ff.. 889 ff.. 886 8, 8M8, 
SHff.. 863 Iff, MS 0., 384 ff., 
801 ff, S»SIT» f 400 ff., 408 ff., 
407 ff., 403 ff., 4SiMff, 410 E, 
438 ff„ 4801, 43ft ff., 4441, 
«ff,, 408 6L, 803 ft, 

144 ft, 

totewNt; meiimK m»dte of, i II ff, 
190 ff; ilhMratlv# tewii in, 





tt? ® « *@§m 

JMA U 
HE ?4 , 111 

jMfeft, 1 MmI. «t«f Hwawi, <« T 4 
SR AM. W* IML MSt 
ML C « , 9 k 7 \ U, ML m . 

*», ir m &«, w* » 9 mt 
ItoM II „ w#$ tito**'*#, <* T * 
l«, Ml Alt* 

' I'ipil Mm* wwto," lAft, #11 € 
ttoytatoi t V. 41, M M. ?«V <ff« 

in 

I, C r ®«u| 

II II m. n. iv n 

I H##s4**to 9 ft 4 <tr 3351 
lAftefwwto 4 ^*S. STil * 

$Hsf, i^upfjtww *4 «tv(4n^, W4 If « 

P3, ttttllwft. Iftoi. 1 M! „ 

twum. IP# 
tmfih II 4W*, m 4 4*1 

U*#' %»?«», I®A 

* tMHJfiOKrfi/, JOT 

tfeStfM&f, 4 tfJbJrrlA 0 , ST*, 

#fft$s towW 11 

W Hr, 339 

M*tJMtol(to, K 1,1* 
IMtaftMtoijwftl,, tMM| wf, MSI If, 

m@i 

turf ’jiptft^s^n 

<4, 4tS if » «'>«*?«* <www *4, 
Wsl § i 4* 4? 4 1 4 

41® i , 4nlkoh4» to tarotoflu 
*»MS. «wly *fto*«Wy *4. 


»i ( am«j imu^ 
f» t, s*«# «#, It wrtiisdbtw, 
ITI # , fflk&lm «f, to 
4?41 # dwty df ffteww fa*. 
4tof#*K. 4HJ | , If3 I . 4f»|, 
Md4w«§» 5 It ff, mjnf* 

l*ater«»i| m m^rnt, s?M, 

mi, me. i«i, < 4 My. 

i*tf 8#4 #; *4 MMkto§, 

SS<dm w*d#to 4*r«wrt«t «4, 
44® * * «M mmmm mmm*, 
WL m. MOI, urf ttbUt** 
|wl«w-® 4?I3I, mmp 

toon *%mmm «f, 45KII; wrtfwwf 
ri 4#4; tislww 4, 

it as 

4 Kis*i 4%d5Kfl E-,SWa 
1lto»wi84^ fP*s^to»K f SSIf 
W«J*4 pfe!n#|»» 11 i ftfBitel vtfut 
*4, W IS 

13® I 

l3u*4vniK, lufkaJ w, prw&al, 

im. Mni 

MdK*i*N»to«»» a4flttlw i«i, 
70% I. »I» m%\ dItfWas, 

amir, mi, w?*r. »r; 

<m> fnwiil idb»* IW; eiirytoi 
to. I!? f, wwfeaiMkm 88t f * 
», I SCI, #M»lirv k*w m, 
XU I, fewBisig 4, 900 ff,» 
SMI * titoitttaft «f, IS; 4 
4mmtA, MU,; 4 frwltow, 

M»ff. tiw r* to, kh fts Om 

?r* to. IW ff \ mm to* W> f. 
Udutifm fey toito Staff.; 
|#si*4lw*,»lt; s«w,#ISr» 



s* srtas## m *H„ 

IMB , few**, * i , 
d* 1 fl , fkrti, 384, 4<#^#s*s 
d« MW, SSsrto, III i ; 4, 

WS»; w4 4*Nfetafe f 1 f , 

ivliMMi d »#%!*?> to 
fllf; *rt$sw *4, Jfelf, $fiB t 
4» 8®! ft 

a tlfefaiil'lii'-ftr aie-efti thgti/fa-vffiihlilt-'tit’ 4 3- in- 

f%wppW wWiV WSi 

« ft 

Keatw? mmm 4 mmmkm df, IX 
W!, IB ft j a# «*«#*% 24 f ; 
«MMpmm£tfii 4, M ft; ta 
«te»®i#si mfamtomt Ml; 
knftaJ wAw «4, i8 f 
Kssalswfe d h*$m ajKfatr, 3& f 
KlSttWafe 4&fl J flaSt?* 

tastttts, $tt» 4*4 f i Clttata, $0; 
4rwfe»j**8w«»!l 4, 44 @ ; 4 wiI4p 
D* tvWf 4, 84j farm* 4, fWfl; 

il; Attlsl» f ill S, 

Ml I; HsBwttbiHf of, W S , 
femraing to witei w4 «*ito, 
171 f i wlftsi* «f. If I; toms, 
SB. f§f, 3«H.; u» flf, ttir, 
»i 

Cli|^te j m ma/aum, M ff j «&• 
Swsflwt to, B fl, j wMi I f 
CfaH«HRttR fl ft- 

in 

OptBsliai® «4 135 ff,j 

m pfdfel»'S», tflS f, 

Farlfe) -: «f tfe@ t«u$» stag* S§?f,» 

mi; iia4y of, arafl.i uw 

fcmdmtlb, 411 ff. 


tawww* to, Ilf fl , HI #, 4S0 tf ; 
pdflww i m, W f, I ffe I „ tW i« 
44$ f 5 wtu mm 4, to 
-ISf; ^ps<« 
f%» is*#4w, «m « f 7i S, 
ftp**** 9» H$H *$ «#!«, 11 i 5 
tf* < Wl, ill, HM, 
Ml# I 4, IWI; la 

*0im s, ®§@; 
i» fdtaM» <Wfl-i w rf, 381, 
ftMf 

fWlta» owriotts #» rrnapft** 
tew, 23ft V, m 3?M; fa 
§11 i, atop 

4, in awf, ®f ,«.mi 
l«*» Iti*afe «f, XSfl I., ’3tf I 
Ffsiflw* 1 l«f «*f4«»r> a 311 f ; f«tt* 
4t*4 4„ SBBI 

IVbwbi,i i0^S»wif0 to 4ritiw«Rto% 
llflfl , ftttoiwa 4, 118fl, 

mi 

Pr4A?r» &m'mms»rn <4, Sll*f, 
213 fl; ^buMrtotMtM rf, 

Hfl i , I SI I j rf, 

imfl; mriy totom to, 110 f, 
118; «flWto cl twttilw# ifH«W9 
«if», mi, fAftcflof md m> 
*ff«l.fewl* I ISf; of flan feted, 
488, 488«, #fl; rf 

Mocsacadl 488 f,i 4SSfi, e 

«fl„ 4S»fl, «f '4 of Ittfd 
fetal, 49HP f„ ♦» fl„ 488, IBS @ J 
effwitow,m,, ISf 4 piMteil, 
110 f 4 faupMct of. 111 ff, t 318, 
238, mi l, mil; ml llmrnj 

r*r|pttinf, 514; ¥slmUkm in. 



mmx 


111 f , ssfe# fWT*w® 4 

$ IS # »8 P* I; falw% 4 nmw4m 
«$«•■* ilfti* «s m 
fatfiM faM, Hi i 4 spwte# 
Ml* 4, CNM, «tt 1 4 m 1 4 
wtfMilM t#4 AMI 

«'ffs|«iiw#4 #wt *m' 

%m0 4, *4 If* 
uii 

ftwfatlfftfc, 4p?M» HI 4 


Iff! 


IftfaL 


»l* »Mff, 


4 frwril «fa«s„ 




pr«-» 


111 

IssfjfJWjfwf* feftPtlNMf |§* 

|i r pSt%i$ , |W' IwMMMlW s*», 43 ft ft „ 
S‘*#£««t» #4 4 J$f « 


«*w4iWs*w* «** 

itafttiftg $»„ &|J $ , -cwCIiHt* its- 

h<t« 64 1 H „ 4f»®pw*»ii 
*4* M® f , <)W* 

4,1H, 3H1 . $53 # * 

4, AM* , r»»® 

*4 ft# ® * #ip#wW 

l@s4»#A#* fa*, 4® i * «pi «f 
I« fel |4 ?«43 $ 


#18 

fc»#f® A, H, H® 4 Aft 
«si»«f4»te jjnrftoftS, ft! If 4 «r» 
ttflfafafWy *4,4Wl. 

KnMI, €,« 


fkftttll “Ivt, Vnhft, Sff, 11’ll HSi 
fcw$pm#E«f Irtriiwftft, i® ft 
HaaMmc* faiwlWk MSI* # 



1-131 „ (va|, I 

-ms 

f%» ittdi #«#@twr 
# If; agfa 


20 , fS|f„, 
4 wfsiifig, 
t 4 ( 


d, 


MWftwIk Hi «"sfa«#4 * tm®* 
ltes»* ». «ftl; AvtedtW 
bmm m, m f,; to ?4m««K 
HI f » HI I; t» ffwtem», §ff f , 
H& S ^ to i!ifci*Attliif? up* 
faite, ®$ # 

*MK ft K, II, 41, U 43, tt, 

*L », *?, m 3«f» 1U3 114 




IK** Agfa 


Mitaufa* ¥4 


f%8»#v hmmw tes* 

« to. 4H. «Bff* Mftffj 
m*U-4 *4 pmmiw® m, 4®S ff ; 
mu 4, im »f> 

Sfsma,#!, 

t. H« MKt Slwwwl, 

w a , m i 

#H4#fi 4 mm$»i itorwikw 4, 
l« i ; MMfchMdl tfftefia® 
«*r, 3Qf; IwftWi 

to, mu i«. t«ar. wf.; 
fa, m t 

; «44ttfa*i »«!* UMI f.; 
*«4 (HrMtm, Hi ti «» «pr»»«I 
Am« MAi mmUneMamk lift; 
from %h» imm 39*; fa bifter 
Awwft* MB, 2Wf*j tarMpg 
wf, 1S4i.; iMaissf «C, I1H»; 
fa 4#rt«ik *Ws fa fnRRCfana, 

m «m r. t ns; fa tew, m u 
mi wfa fan# fa, W®| wfaf 
fan fat Ilf ft 
%R4M| ttiWlltf, 31 ft 


IXDCX 


M m I ; 43ft I ; swfef toadto **, #24 £j 

»Al|Ar*l#«M^4l«%wi^Sll tot 0mmt0MM «,(, CM; 


TiSyn*, US, **»! cnwUiK, 
lit; tup*, Of, touted 
tf$f» to, V ff 

T m a&tem «d «toliitoto|t, 
%H f,iffI 1 , ; »@J IMwwMfll 
«piMM^ lllf,| i»f towr 

gStttff tttfi «i Mas fnM>, 

lilt,I !m# to* 14 H; urry 
talk Stiff; dtoMtofc tilt; 

flWwBS^ Off Mm ” 4 

tor, tn f, tit s., w, i; #*»«r 
Istf late, SMI I, HW $4 ton 
to, I4H, HI, »l, Ifttf, 
Stiff,; tUMV ttt 

XHff>,Mftf; to ttatoAnl* 
iftifsi, IH; u Hmum f|fi*» 
» ff, | «nl!i|lftof, III f j tntiii#» 
t¥m %» s»««; it«tfiif 

pwp wsj % J§%$ Ki 

T -ohtt^l 4 ikia iLljUt iffl j. 



ThtoktoR am*frw»l 4 
Ittf., 9M; m ic«Ml| 


UtakiM aoMUf. Sit L 

» 

TtofwHH K* U* R 
Thaw Uadi to |»ltessi dim* 
(ten to, ttff* 141 f„ «f4 
itottodton* tnlwm, 4il* 4® f, 


mm 4 pNwuf m, 4M ff 
Tflwtos aifUMMMr, KM, 

•Off; tow to *«tu IWt | 

iwwui m, snff; 

ktodi #1, IB 



t*#to?r, vriiutM to, lift. Hi!., 


tt«toM» Mm Mmmm «#$ 
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